The new Midland Fm Portables 


... Working more 
magic with 
z CO m ( 


In the 80's, Midland 
“Syntechnology” exploded 
forever the myth that high per- 
formance in FM mobile radios came ‘ 
only at high cost. Our microprocessors 
controlled Syn-Tech equipment literally 
transformed users’ dreams into reality, 
Now for the 90's, the genius of Midland tech- 
nology has conjured up equally dramatic de- 
sign and performance improvements in FM 
portables — a totally new generation in more 
than 30 configurations designed to provide 
the ideal, most cost-effective solution to 

your exact requirements. 


ot Fae ITO = 


—_ 
i 


—_ 


Choose from many task-related models 

to fit your application, and your budget. 

® Ultra-compact, low-cost basic 2-Watt, 
2-channel, crystal-controlled or 
programmable models. ’ 
® Tough little 16-channe! synthesized 
portables. 

® High-capability wideband models, choice of 
power levels: 16. 48 or 99 channels. 

® Syn-Tech XTR™ ultra-performance models. 
2 or 5 Watts, 16 or 99 channels. Built-in 
CTCSS/DCS. priority scan. 

® All models meet MIL 810C/D for shock and 
vibration, and other environmental standards. 
Salt-fog. rain and dust protection standard in 
some models. 

® Many options including touch pads, speaker/ 
microphones, and intrinsically-safe models and 
accessories, 


Before you buy your next portables, send for 
this lifesize full-line folder with all the facts. 
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Gooseneck mic optional 


Control 10 radio sites... 
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..with the C-5110 10-line/4-frequency tone console 


ega's Mode! C-5110 tone-for- 

mat control console allows a 
dispatcher to quickly select one or 
any combination of up to 10 sim- 
plex (over 2-wire or 4-wire lines) or 
duplex (over 4-wire lines) remote 
base stations. Additionally, the dis- 
patcher can monitor (through a 
second speaker) any combination 
of those 10 lines that are not al- 
ready selected for TX/RX control. 


installation, with 


Typical rack 
optional mounting hardware 


The C-5110 console uses the 
industry-standard tone format 
(guard/function/PTT tone se- 
quence, compatible with Vega, 
Motorola, GE, etc. station adapt- 


ers), including function tones for se- 


lecting four frequencies (or two 
frequencies plus “wild card”) and 
for the “monitor” function. 

This cost-effective and versatile 
console includes many standard 
features that are usually optional 
even on larger, more expensive 
models. Standard features include: 


m TX ALL (simulcast) switch 
(selects all lines for both trans- 
mit and receive) 


m RX ALL switch for monitoring 
all unselected lines through the 
second speaker 


m Separate speakers and volume 
controls for selected (TX/RX) 
and unselected (RX-only) audio 


m@ Line-activity LEDs (indicate ac- 
tivity on all lines, whether or not 
selected or monitored) 


m@ Alert switch (transmits audible 
tone with PTT tone sequence) 


Options 


C) Desk mic; gooseneck mic; 
handset; headset 


(| DTMF pad 
CO Cross mute 


() Clock, audio-level bargraph, 
and cross-mute indicators 


In short, the C-5110 has the flex- 
ibility to accommodate most any 
multiline console requirement. With 
its host of features, the C-5110 is 
designed to meet your needs. Call 
us now at 1-800-877-1771 for full 
details. 
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Vega 
a MARK IV company 


Signaling Products Group 


9900 Baldwin Place 

El Monte, California 91731-2204 
Telephone: (818) 442-0782 
Toll-free: 800-877-1771 

FAX: (818) 444-1342 


Volume 9, Issue 5 
features 


10 RF communications 
test set speeds radio 
repair 
John Richardson, Hewlett- 
Packard 
Sophisticated automatic test 
routines from the manufactur- 
er or written by the user boost 
the speed and reliability of ra- 
dio equipment maintenance and 
repair with a test set made for 
service shop and field use. 


24 Choosing power 
supplies for station 
equipment 
Eddie Ritz and Ron Stopelli 
Magnetic, linear and switching 
regulator power supplies have 
specific advantages and disad- 
vantages. 


44 How long will my 
pager battery last? 
James W. Marion and 
John Lewis 
Use this article’s equations to 
calculate battery life for pagers 
on your system. You'll discover 
a precise answer is hard to find. 
Meanwhile, you may be moti- 
vated to improve your system’s 
efficiency. 
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Choosing proper 
frequencies for private 
carrier paging 

Raymond C. Trott, PE. 
Everyone wanted 152.480MHz 
when it was the VHF frequen- 
cy with the highest power. Now 
that the power limit has been 
raised for 157.740MHz, its 
popularity will rise. But lower- 
power alternatives may be far 
better. 


On the cover: An RF communications test set is 
used to adjust cavities at a radio communications 
equipment site, See John Richardson’s article on 
page 10. 
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Steve Ambo joins ACT volun- 
teer leadership council. 


74 Regulating technology 


Air-to-ground licenses. 


76 New products 


Antenna Specialists, Harris, 
IWL Communications and 
Pyramid Communications are 
the ‘Readers’ Choice.” 
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Portables top “difficult to re- 
pair’’ list. 
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NABER meets in Chicago. 
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112 Ad index/hotline 


Find advertisers quickly. 


113 What do you think? 


Do you conduct international 
business? 
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Response Signalling... 


Model 364 AW 
DTMF Multi-function 
Decoder/Monitor/Controller 


¢ AUTOMATIC VERIFICATION 


audible handshake indicates 
completed or aborted functions 


¢ EASY STATUS INTERROGATION ¢ MICROPROCESSOR FLEXIBILITY 

a touch-tone pad, voice channel! wide range of available controls 

and your ear is all you need (latched, timed, momentary, interlocked, etc.) 

e SYSTEM MONITORING ¢ STRAIGHTFORWARD USER SELECTION 

audible alarms will automatically complete manual with tutorial, demo set-up 

os signal critical conditions and helpful systems feedback 

<a 

° “ssc APPLICATIONS SUPPORT ¢ PROVEN RELIABILITY 

experienced personnel will help fully field-tested and FCC certified 

class A) plus our established 
en Call now for full information package: 'P 


for your users 5 year warranty 


800-227-1226 


One source for all your signalling needs 


SOLID-STATE COMMUNICATIONS, INC. 
21060 Corsair Boulevard 
Hayward, California 94545 Circle (5) on Fast Fact Card 


ditorial 


Amateur ratio spectrum deserves federal protection 


Congress has before it a bill intro- 
duced by Rep. Jim Cooper (D-TN) that 
would prevent further loss of radio spec- 
trum now allocated to the Amateur Ra- 
dio Service. The bill should be passed. 


Radio spectrum is a natural resource 
that undergoes development by com- 
mercial enterprises, governmental agen- 
cies and the armed forces. 


Personal spectrum use 

Individuals make personal use of ra- 
dio spectrum in the United States via 
what the FCC calls the personal radio 
services, the Amateur Radio Service, 
the General Mobile Radio Service and 
the Citizens Band Radio Service. Al- 
most any other personal use of radio 
spectrum requires paying someone for 
service, such as a specialized mobile ra- 
dio (SMR) system operator or a cellu- 
lar mobile telephone system operator. 

The profit to be made by developing 
radio spectrum and selling access to it 
drives a commercial engine that delivers 
products, services and jobs. Commer- 
cial spectrum development supports in- 
dustrial productivity and America’s abil- 
ity to compete worldwide. The benefits 
of commercial radio spectrum develop- 
ment cannot be denied. 

Personal access to radio spectrum 
through the Amateur Radio Service 
delivers benefits, too. Emergency com- 
munications services provided by radio 
amateurs improve public safety, protect 
property and save lives. Radio amateurs 
have an admirable record of providing 
emergency communications services in 
connection with floods, tornadoes, for- 


est fires, earthquakes, blizzards, train 
wrecks. chemical spills and other dis- 
asters. 

Personal access to radio spectrum 
leads individuals into careers where they 
can pioneer and sustain developments to 
keep the United States a world leader 
in telecommunications. The value of the 
Amateur Radio Service in attracting 
bright young minds to telecommunica- 
tions is incalculable. It would be easy 
to recite the names of telecommunica- 
tions pioneers whose lifetime pursuits 
were shaped by early involvement in 
amateur radio. 

Personal access to radio spectrum 
offers recreational opportunities, too. In 
that respect and in several others, radio 
spectrum resembles real estate. Loca- 
tion, quantity and use determine its 
value. 


Spectrum conservation 

Congress has seen fit to conserve real 
estate for personal recreational use in a 
system of national parks, monuments 
and historic sites. It should do the same 
for radio spectrum. 


Although commercial development of 


real estate brings myriad benefits, com- 
mercial development of a// U.S. real es- 
tate would change the beauty and appeal 
of public lands. It would deny many in- 
dividuals access to recreational oppor- 
tunities now available through protect- 
ed parks, forests and seashores. 
Congressional protection of national 
parks seems strong enough to withstand 
requests for commercial development. 
Radio spectrum devoted for personal 
use needs similar congressional protec- 
tion. Beginning in the early 1900s, per- 
sonal access to radio spectrum through 
the Amateur Radio Service has had to 
be defended time and time again. Since 
1934, most spectrum reallocation re- 
quests have been decided by the FCC. 
Increasingly, the FCC has chipped away 
at personal access to radio spectrum in 
favor of commercial development. 
The Amateur Radio Spectrum Protec- 
tion Act of 1991, which Rep. Cooper in- 
troduced as H.R. 73, would ensure that 
individuals who make personal use of 
radio spectrum through the Amateur 
Radio Service can continue to use all of 
the frequencies they now use. If the 
FCC proposes to reallocate the spec- 


trum for other purposes, the bill would 
require that amateur frequencies lost in 
the process be replaced by equivalent 
spectrum. 

A letter to your congressional 
representative can help to protect per- 
sonal use of radio spectrum via Ama- 
teur Radio Service allocations. The bill 
deserves your support, and amateur ra- 
dio spectrum deserves federal pro- 
tection. 


Fleet Call 

The nation’s second-larged special- 
ized mobile radio (SMR) licensee, Fleet 
Call, asked the FCC to waive certain 
rules to allow the construction of low- 
power, multisite digital radio commu- 
nications facilities on its channels in six 
of the largest U.S. markets. 

The request won support from much 
of the SMR community, though some 
operators are guarded in their response 
and some oppose the plan. The cellu- 
lar telephone industry virtually is united 
in its Opposition. 

What would the FCC do? Among the 
possible answers were: 

(a) Turn down the waiver request and 
thus prevent Fleet Call from moving for- 
ward with its plan. 

(b) Grant the waiver request. 

(c) Initiate a rulemaking proceeding 
that might result in a change in its rules 
to accommodate the Fleet Call plan. 

The correct answer is: 

(d) The FCC turned down most of 
the waiver request and said Fleet Call 
may construct its system, virtually as 
proposed, under present rules. The 
agency granted Fleet Call a waiver for 
a five-year construction period. 

The FCC action, which is almost a 
non-action, has a delicious element of 
surprise. For example, it almost com- 
pletely defuses the opposition. Waiver 
grants and rulemaking proceedings can 
be protested, delayed and perhaps 
defeated. It is much more difficult to 
block an endeavor permitted under cur- 
rent rules. 

With Fleet Call in the lead, the SMR 
industry is about to take a giant step to- 
ward increased capacity and spectrum 
efficiency, 

—Don Bishop 
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the innovators in communications technology 


SC-2460 
Universal Scrambler 


T ) e Number One 
Scrambler Technology 
for two-way radio 


partment in Washington state) 


SC-6460 
BendixiKing 
UHF 


7 The appro ed 
SC-5460 3 
Bendix!King VHF stand ard in’ over 
10,000 systems is 
also available 
from major 
SC-8400 ° . 
Motorola Saber radio suppliers 
ineluding... 
Motorola, 
dita, E.F. Johnson, 
Midiand Bendix Hing: 


King and hae: ‘s 
Motorola sores. fia sinagen™ 
portables... Radius P-200 


Call Toll Free 1-800-228-0226 


1620 North 20th Street, Lincoln NE. 68503 USA. Telephone (402) 483-2961 Fax (402) 435-6780 
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Bulletin board services: 

I work as an electronics technician at 
a government hydroelectric power facil- 
ity. The range of my maintenance and 
installation duties include highband and 
UHF mobile radio: microwave radio; 


telephones; remote terminal units; 
telemetry; computers, metering and 
relaying. 


I rely on your magazine for pointers 
and new information to assist me in my 
work and quite often I use it for purchas- 
ing information. 

I really appreciate articles that get 
down to basics with common-sense 
maintenance tips and step-by-step align- 
ment procedures. In a wide-ranging job 
such as mine, that kind of article is real- 
ly useful. 

How about a listing of computer 
bulletin board services where mobile ra- 
dio technicians can compare notes and 
obtain advice from their peers? Are 
there such services available? 


Metoille JRaclio 
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etters to the editor 


James Creitz 
Yellowtail Dam 
Hardin, MT 


Readers, do you have information 
about the type of services James Creitz 
seeks? —DB 


Privacy Act: 

I] am writing in response to Richard 
Massic’s letter in the November issue. 
I fully agree with MRT’s opposition to 
the 1987 Electronic Communications 
Privacy Act as it applies to cellular com- 
munications in particular. 

When Improved Mobile Telephone 
Service (IMTS) was in its heyday, no 
one seemed to object to the ability of 
scanners to monitor telephone calls. In 
fact. some scanner manufacturers 
provided features to scan over the IMTS 
idle tone so it would not “lock up” the 
scanner. 

Along came the cellular people who 


Raymond C. Trott, President, 
Raymond C. Trott Consulting 
Engineers, Irving, TX 
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have thoroughly lulled their customers 
into believing that they will enjoy the 
same privacy as a user of the public 
switched network. 

But on that score, let’s be realistic. 
For example, my state, New Jersey, fre- 
quently has led the nation in the num- 
ber of court-ordered wiretaps. People 
who are in prison because of convictions 
supported by evidence gleaned from 
wiretaps know that the public switched 
network is far from private. 

By way of anecdote, when the first 
cell site was turned on in my area, I hap- 
pened to tune across several cellular 
calls with a service monitor. The nature 
of some of these calls was that of sell- 
ing illegal drugs, as well as gambling. 

In the “old days,” people who used 
ship-to-shore or IMTS telephones had 
enough sense to know that they were 
talking over a radio. They adjusted their 
conversation accordingly. 

No matter what, a radio is a radio— 
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For Radiuy Mobile 
Radios and Repeaters 


GOL /710 
DTMF Microphones 


Now. . . CES has Radio Ready DTMF 
Encoding Microphones, Handsets, and 
Telephone Interconnect products avail- 
able for the popular Motorola RADIUS 
line of mobile radios and repeaters. 


$60 
DTMF Mobile 
Handsets 


Plugs right in, 

hooks right up... 

No modifications to the 
radio are necessary!!* 


HDI-68 Half Duplex 
Interconnect 


S$DI-50 


SD1-50 Simplex/ 
It couldn't be cleaner, all connecting Pape aoe 
cables mate with RADIUS terminations. 
The CES model 600LRAD or 710RAD 
Programmable DTMF encoding micro- 


ACI-35 Simplex Vox 


phone, 860RAD programmable handset, CORES ne anes 
or the ACI-35 audio-controlled tele- 

phone interconnect will operate SS. . 
smoothly and efficiently with the ii 
RADIUS Mobiles while models HDI-68, cit 
SDI-50 and 5200 add interconnect to 

RADIUS repeaters. Communications 

Electronics 


Specialties, Inc. 


‘ _ 931-218 S. Semoran Blvd. 
Availabl Cc da from: he 
sormipcubaeaninige Make T Winter Park, Florida 32792 


Orn Provincial Elevtronies, tne 


East (S14) 618-4432 . National: (800) 327-9956 
ie toda pei Connection Local: (407 679-9440 FAX (407) 679-8110 
Some applications may require the use of the Radius B-308 option Radius is a registered trademark of Motorola, Inc. 
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Letters to the editor 


plain and simple. Let the cellular user 
(or any radio communicator, for that 


matter) beware of his potential lack of 


privacy. Perhaps it should be the bur- 
den of cellular phone manufacturers to 
put warning labels on their equipment 


and not on scanner and other types of 


receivers. 
H. Robert Schroeder 
Trenton, NJ 


From Fast Fact Cards: 
The two toughest problems on the job 
include: 
® communication between officers. 
¢ being as courteous as possible to 
everybody we meet. 
Ronald Durant 
Chief 
Heritage Security 
Tustin, MI 


Bomar answers your } 
call for excellence 
with high perform- 
ance crystals 
designed for today’s 
leading tone/voice 


and digital/numeric pagers. Our rugged pager crystals are 
engineered to deliver superior performance. Performance that 
comes from over twenty-five years of experience. And 
performance backed bY a lifetime guarantee. Call now for 
page after page of useful information about our quality 
products...delivered to you on the double! 


201 Blackford Avenue, Middlesex, N.J. 08846 


CALL TOLL FREE 


1-800-526-3935 
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FAX TOLL FREE 


1-800-777-2197 


The most difficult problem on the job 
is explaining to new two-way radio cus- 
tomers why they should pay for frequen- 
cy coordination when we already know 
what frequency to apply for. 

H. Renshaw 
World Audio Service 
Gary, IN 


Unlicensed operation: 

I read your editorial in the February 
issue and have a couple of comments. 

For the most part, you are correct in 
most all areas as to the problems caused 
by unlicensed users. These are very 
scrious problems and, if not stopped and 
corrected, they will turn this industry 
into the same garbage pit that citizens 
band radio has become. 

We have been in business 36 years, 
and we have seen it all. The problem of 
unlicensed users comes primarily from 
two causes: 

(1) The big distributors, discount 
houses and mass-marketers advertise 
and sell to anyone. These people ped- 
dling Radius (as they all are), Job- 
Comm, Tekk or whatever ship any- 
where (no questions asked) as long as 
you send them the money. No license 
required! They sell at discounts that the 
small dealers cannot, and they have no 
scruples. The honest dealers are getting 
tired of being undersold, and no license 
ever is discussed! 

(2) Even more insidious to honest 
dealers, we break our butts, spend hours 
and hours to get a system together and 
even possibly win a bid, and then spend 
more hours in getting a license appli- 
cation filled out properly. We send it off 
to the monopoly coordinators, and you 
had best be prepared for real problems. 
These people grab your money up front 
and have no further desire to help you 
with a conflict, delays or whatever. 

We have, as do most all reputable 
shops, real war stories on delays of up 
to six months, outright loss of applica- 
tions or whatever. These problems with 
the coordinators are real, as well as be- 
ing five times too expensive. 

I agree, a good swift kick in the —-, 
as well] as the pocketbook, is in order. 
But let's kick the right ones. 

R.E. Hafla 
Teton Communications 
Idaho Fails, ID 


a 


(A) MOTOROLA 
Radiiuy p200 


Free your radio of unwanted visitors. 
MXeCOM's privacy mouthtrap, the MX P1183, puts 
scrambled 2-way transmissions under control of your 
radio's PL or DPL encoder/decoder. Scrambling 
renders interception unlawful under the Electronic 
Communications Privacy Act (18 U.S.C. 2510 et seq.). 


Snap a trap on your radio. 
Contact your Radius” dealer or 
Call Toll Free: 


1-800-638-5577 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 
In Canada Call Omni: 
East /514-648-8432 ¢ Central/416-841-6740 * West /403-291-9639 or 604-589-3822 “PL, DPL, Motorola and Radius are trademarks of Motorola, Inc. 
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RF communication test set 
speeds radio repair 


Sophisticated automatic test routines from the manufacturer or written by 
the user boost the speed and reliability of radio equipment maintenance 
and repair with a test set made for service shop and field use. 


By John Richardson 


Feedback from test equipment users 


and research into the special needs of 


radio service shops led to the develop- 
ment of a new RF communication test 
set, The set is not just a tool box of RF 
functions, but goes a step further to help 
technicians reach a higher level of qual- 
ity in radio repair and to complete the 
work more quickly. 

To deliver these results, the set is de- 
signed to: 

® perform more complete radio tests 
with less effort. 

¢ provide more reliable test results. 

¢ deliver a broader range of test ca- 
pability in a smaller package. 


Complete radio tests 

Technicians usually perform similar 
or identical tests on radios before and 
after repairing them, prior to returning 
them to customers. 

Using test routines stored in a plug- 
in card with read-only memory that 
directs a microprocessor controller, the 
test set “powers up” ready to test com- 
mon land mobile radios quickly with 
less effort than before. 


Richardson is the marketing project manager for 
the HP 8920A RF Communication Test Set at 
Hewlett-Packard, Spokane, WA. The test set is de- 
scribed in this article. 


Left: A technician uses the communica- 
tions test set to tune cavities at a radio 
transmitter site. 
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testing—Common 
are conducted as 


© Transmitier 
transmitter tests 
follows: 

(1) Connect the transmitter output to 
the test set’s RF input. 

(2) Press the “TX” key on the test 
set, and key the transmitter. 

The test set automatically tunes to the 
transmitter frequency and measures fre- 
quency and power, A frequency count- 
er and a microprocessor find and tune 
to a transmitter carrier in less than one 
second, typically. The screen displays 
deviation and audio frequency measure- 
ments simultancously when you whis- 
tle into the microphone. 

The “whistle test’’ quickly verifies 
functioning modulation. To accurately 
measure transmitter deviation, use the 
test set’s internal audio source to modu- 


late the transmitter with a known and 
specific audio level and frequency. 

The screen displays radio frequency, 
power, deviation and audio frequency 
test results simultaneously. The radio 
frequency, or the set can display an “‘er- 
ror’ figure from a known channel fre- 
quency or it can display the absolute ra- 
dio frequency. 

The radio's distortion, de level, cur- 
rent drain, or SINAD may be measured 
and displayed instead of audio fre- 
quency. 

To help with adjustments that 
“tweak" the radio's performance, the 
test set can display audio frequency, dis- 
tortion, de level and current drain. The 
screen displays transmit and receive 
functions with either analog bar graphs 
or digital readouts. (Sec Photo | above.) 
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(3) The test set measures SINAD, 


RX TEST distortion or audio frequency. It meas- 
ures ac voltage (audio power) simultane- 

AC Level as ously with any one of the first three 
0.2280 measurements. The simultaneous dis- 


play helps to give you more usable in- 
formation in one place. (See Photo 2 at 
the left.) 

To measure SINAD, tune the test set's 


Se Ken 'e seeeay € — generator to the receiver's input fre- 
er cereee | a Ea end Free oko HEE | Screen quency. sel 3kHz deviation and |kHz 


MHz kHz kHz audio tone. The test sct automatically 

: : displays SINAD. Adjust the generator’s 

ect | Ca ee eae : output level to give 12dB SINAD. Dis- 

dBa tortion is measured with the same 
caste ie Sst: Lea R procedure. 

To measure audio frequency, the test 

set's RF generator generates received 

audio, which then is detected by the re- 


; ceiver under test and presented to the 
Photo 2. The test set measures SINAD, distortion or audio frequency and displays ac wae enesker terminal 
voltage (audio power) simultaneously with any one of the other three measurements. sistni pihenunian fae ae —— . . 
The simultaneous display of either analog bar graphs or digital readouts helps to give These characteristics, SINAD, distor- 
you more usable information in one place. tion and audio frequency, can be meas- 


ured automatically with optional soft- 

* Receiver testing—Common receiver speaker output to the test set's audio ware. Using the software, the operator 

tests are conducted as follows: input. responds to prompts from the test set to 
(1) Connect the receiver’s accessory (2) Press the test set’s “RX°”" key. contro] the receiver under test. 


Digital ANI 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification— 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 
messages as well as ANI; 


transmits the ID in a mere 
100 milliseconds. Fleet (€S¢| CONTROL SIGNAL CORPORATION 


prices from $69 to $145. 1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
Call for brochure. CALL TOLL FREE 1-800-521-2203 


Circle (10) on Fast Fact Card 
12 Mobile Radio Technology May \99| 


A SHORT MESSAGE 
FOR THOSE WHO THINK 
ALPHANUMERIC 
PAGERS HAVE TO BE 
COMPLICATED 


It doesn't get any easier than the NEC IDP 7000 
alphanumeric pager. One button, one touch opera- 
tion controls most of its functions. And while it’s 
simple to use, the data it provides is anything but. 

More than numbers and names, it provides 
complex information like stock quotes, directions, 
memos—even weather alerts. 

Specific messages of up to 32 characters are 
easily read on a recessed screen that's twice as large 
as its nearest competitor. 


CaC Computers and Communications 


The IDP 7000 is also easy to sell and service. 

It even has a unique remote control capability that 
allows you to suspend and resume service. 

Standard bells and whistles include a large 7000 
character memory, a battery backup, automatic dis- 
play illumination, an available memory indicator 
and alert modes. 

For your customers who want sophistication 
without complications, the IDP 7000 is an easy sell. 


And thats no baloney. 


© 1990, NEC Ameria, Inc 
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Usually, the receiver only needs to be 
connected with the test set’s audio out- 
put (speaker) and RF input (antenna) 
connections and switched on. In some 
cases, manual controls may need to be 
set. 

© Duplex radio testing—Tests for ra- 
dios that are built to transmit and receive 
simultaneously (duplex operation) are 
conducted as follows: 


(1) Connect the radio to the test set 
as follows: 

° Radio “antenna” to test set “RF 
In/Out.” 

° “Mic input” to test set “audio out.” 

° “Speaker terminal” to test set “au- 
dio in.” 

° (Optional) "power supply lead” to 
test set “de current input.” 

(2) Enter the radio's transmit and re- 


- THE PEAK PERFORMER 


ke 


, 


THE ULTIMATE IN RUGGED AND 
DEPENDABLE SOLAR POWERED 
REPEATER COMMUNICATIONS 


AVAILABLE IN VHF AND UHF 
(138-512 MHz) COMBINATIONS 


== DANIELS 
ma ELECTRONICS 


43 ERIE STREET, VICTORIA, B.C. 


CANADA V8V 1P8 


PHONE: (604) 382-8268 FAX: (604) 382-6139 
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ceive frequencies. 

(3) Key the transmitter. 

The test set displays transmitter fre- 
quency or frequency error and RF pow- 
er output. The frequency error is the 
difference in kilohertz between a chan- 
nel frequency the operator enters and the 
actual frequency of the transmitter un- 
der test. 

If the operator uses transceiver-testing 
software to test the radio, he can enter 
many channel frequencies. Then, the 
test set can step through each channel 
and measure frequency error for cach 


Distortion and dc level 
can be measured from the 
detected modulation from 

a transmitter... 


one. The software prompts the opera- 
tor to change channels as it steps 
through the preset channels. 

(4) Unkey the transmitter. 

The test set can display two readings 
simultaneously, ac level and one of the 
following: SINAD, distortion, ac fre- 
quency, de level or current. Offsets as 
great as 1Q00MHz can be accom- 
modated. 

The test set measures audio distortion 
by feeding a IkHz audio tone into the 
mic input. Then, the set demodulates 
the RF carrier and measures distortion. 

It measures receiver distortion from 
the speaker output. 

The test set measures the de level of 
any incoming signal at 10 points within 
the instrument. The most useful points 
at which to measure de level include the 
audio input port and the external modu- 
lation output. 

To measure distortion and de level, 
the operator connects the test set's au- 
dio input to the receiver's audio output, 
typically a speaker lead. Distortion and 
de level can be measured on the detect- 
ed modulation from a transmitter, too. 

De current is measured with the de 
supply lead connected to one connec- 
tor on the test set’s rear panel and the 
transceiver power supply unit lead con- 
nected to a second connector. A Hall- 
effect transducer measures current flow 


[= REEMAN ENGINEERING | ASSOCIATE ES, INC. 
introduces message networking, fully integrating 


Mobile Telephone 

Voice Mailbox 

¢ Analog and Digital Paging 

¢ Networking with Trunk Concentration 


No a \\ 
INEE 1 | 
ERIN NG) } 


WE BACK IT 


3100 Fifth Street, Metairie, Louisiana 70002 
Office: (504) 831-7785, Fax: (504) 831-7859, Telex: 9102401822 


To find out more please ca yrite or fax! Your communication needs are important to us! 
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through the second connector. 

® Automation—When a shop main- 
tains a large quantity of one or two types 
of radios, maintenance quality and re- 
pair speed can be boosted through au- 
tomatic test routines. The test set’s built- 
in computer uses available software or 
Basic language programs you can write 
to carry out automatic testing. 

I-Basic programs can be entered as an 
American Standard Code for Informa- 
tion Interchange (ASCII) file via HP-IB 
or RS-232 connections from any per- 
sonal computer with input-output capa- 
/ + bility. 

(3 whe \ = A programming manual is available 
. to help you write [-Basic programs. 
Once written, programs can be stored 
on memory cards. (See Photo 3 at the 
left.) The cards are available in 32K 


y remita Ope. 0 — 
ae OMT Oe ae Be 


Photo 3. A programming manual is availa- 
ble to help you write !-Basic programs. 
Once written, programs can be stored on 
memory cards such as the one shown. 
Cards are available in 32K byte, 128K byte, 
256K byte and 512K byte sizes to store pro- 
grams from small-to-large size. 


PR-5100 
PHONE REMOTE 


OPERATE 
YOUR BASE 
STATION FE 


ANY TELEPHONE 
PR-5100 Phone Remote is a microprocessor FEATURES: 


controlled interface between a control/base Multidigit Security 

station and a telephone line or in-house Codes 

telephone system. It allows a control/base a , 

station to be accessed from a touch tone Activity Timer 

telephone in a variety of applications. Push-to-talk Timer 
Communications can be initiated from a touch Ringe C 

tone telephone or from a mobile by activating ng Counter 

a pre-programmed autodial telephone number. ¢ User Programmable 

Activity and push-to-talk timers are provided ¢ Autodial Telephone 

in case the phone connection is lost. inher 


—_ Phone (407) 332-0533 ¢ Toll Free 800-633-3750 
4/ /2= INTERCONNECT 


1215 N. CR 427 © Suite 105 * Longwood, Florida 32750 
SPECIALISTS INC. FAX NO. (407) 332-4912 
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POWER UP... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power Supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
Cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL-11R [black] 
pads (supplied with the power supply), to the top of the SL-11A 
(2%4"H x 7%" W x 9%"D)or the SL-11R (234"H x 7° Wx 9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avall- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 


dda Irna 
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9 Autry, Irvine, CA $2718 
A ST R Oo N Telephone: 714/458-7277 


CORPORATION Facsimile: 714/458-0826 
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TX=640 MHz 

-.27 BPA 
=2.4 
=2.4 
72.4 
6.3 
-10.4 
-13.8 
“17.5 
-20.4 
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e 
signaling tone freauency . 
signaling tone pk dev 
SAT frea error @ 5970 Hz 
SAT pk dev @ 5970 Hz 
SAT frea error @ 6000 Hz 
SAT pk dev @ 6000 Hz 


Photo 4. As the set performs tests, it displays a pass-fail indication next to each result, 
as shown by the letter ‘F’ in the righthand column of the display. 


EAMPS, ETACS, JTACS and NMT- 
450/900 cellular phones. 

The software is written in I-Basic to 
control the test set and other instruments 
such as external power supplies. Tests 
in the software packages are derived 
from international standards for various 
radios. 

As the set performs the tests, it dis- 
plays a pass-fail indication next to each 
result. A printer may be used to produce 
a permanent copy of test results to keep 
with the radio. 

The more accurate and repeatable the 
test results, the better job a technician 
can do in repairing radios, which in turn 
makes a service shop more competitive. 
Some steps taken to deliver improved 
testing performance include: 

® Jolerances—Each measurement 
function is specified with tolerances that 
ensure the measurement of radio per- 
formance, not test set errors. For exam- 


byte, 128K byte. 256K byte and 512K 
byte sizes to store programs from small- 
to-large size. 

HP 11807A radio test software enables 


fully automated testing. The software 
comes on memory cards for testing 
AM, FM, PM (phase modulation) ra- 
dios and cellular telephones. It supports 


ple, the RF signal generator output lev- 
el is specified to +1.5dB accuracy at 
levels as low as O0.1uV or less. Accura- 
cy at the lowest levels is most impor- 


Remote 


(CONNEC-TEL * 


CONNEC-TEL " 


Northern Controls & Communcatons 


Base 


PHONE cos 
e 


Northern Conte 


FEATURE-PACKED 
REMOTE : $329.00 Dealer net 


“ ADVANCED DTMF DECODER / ENCODER (Std.) 

¥ OPTION "C" CTCSS DECODER ALL 38 TONES 

Y OPTION "“E" EXTERNAL I/O DECODE & GE TRUNKING 
¥ OVER-THE-AIR DISABLE / ENABLE WITH TRANSPOND 
¥ “MONITOR LOCK"® 

/ CTCSS ENCODE ALL 38 TONES 

/ AUTO DTMF ANI CONNECT / DISCONNECT (8 DIGIT) 
/ INTERNAL RING GENERATOR & SUPERVISION TONES 


/ SELF TEST FUNCTIONS & 1000 HTZ. TONE GENERATOR 


/ OPERATES ALL STANDARD TELEPHONE EQUIPMENT 


/ 13 PROGRAMMABLE FUNCTIONS / NON VOLATILE MEMORY 


/ LOW POWER...LESS THAN 45 MA IN STANDBY 


prt POWER | 


ols & Communications 


Remote: Provides a standard RJ-11 input/output to a full duplex 
radio allowing the use of standard telephone equipment, FAX 
machines, answering machines, modems and cordless telephones 
on the radio system. The Remote can operate on any multi-user 
interconnect system with DTMF signaling, directly with another 
Remote for direct ring radio links or with the BASE. 


Base: Provides a standard telephone interconnect to remote or 
mobile locations where phone lines are not available. the unit 
operates as a line extender for Rural applications or it can be 
programmed to selectively call any of three individual REMOTES. 


BASE: $349.00 Dealer net 


/ PROGRAMMABLE CWID & INTERVAL TIMER 

/ EASY INTERFACE & SETUP 

/ FULL OR HALF DUPLEX 

/ ANI VALIDATION FOR ACCESS 

¥ CTCSS ENCODE PER USER 

/ DTMF OR CTCSS SELECTIVE SIGNALING 

/ UNE EXTENDER OR AUTO CALL MODE #0 

/ AUTO ANSWER WITH SELECTIVE CALL OUT MODE #1 
/ REGENERATED DTMF OR PULSE DIALING 

/ SELF TEST & INTERNAL 1000 HTZ TONE GENERATOR 
/ 16 PROGRAMMABLE FUNCTIONS 

/ 3 USER CAPABILITY IN MODE #1 


ORDER ENTRY: 1-800-676-9326 (entire US, Hawaii & Puerto Rico) 
NORTHERN CONTROLS & COMMUNICATIONS 


1035 Blair Road Fairbanks, AK 99701 


(907) 452-7765 FAX (907) 456-5175 
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Expand your market share. 


reate a new profit center 
or your paging business. 


alpha messaging service with 
fewer operators and greater cost 
efficiency than a “live” operator 
message center. 


Alpha Transcription 

Alpha Transcription from 
Unipage can help put your 
company in the lead. This new 
paging option answers a growing 
demand, distributing alpha pages 
directly to subscribers from the 
voice messages stored in their 
mailboxes. 

It’s simple to add the Alpha 
Transcription Option to any 
Unipage Message Manager sys- 
tem. An operator position requires 
only a processor card, interface 
card, CRT, and headset. Plus an 
operator. The operators dynami- 
cally share the voice buffers with 
the paging and voice messaging 
services, eliminating the need to 
install dedicated voice buffers for 
the operators. 

The system provides the best 
combination of automated and 
manual operation that today's 
technology can provide, and sup- 
plies a platform that can be used 
for future speech recognition sys- 
tems as that technology matures. 

By combining voice storage 
technology with message queuing 
and an advanced operator inter- 
face, the Unipage system offers 


Alpha Convenience 

The caller to an alpha pager 
can éither enter a display message 
for the pager, record a voice mes- 
sage, or both. If a Voice message 
is recorded, it is placed in queue 
for transcription by an operator. 
All available operators are notified 
of pending calls, and any operator 
can transcriber the call. 

The text of the alphanumeric 
message is sent to the pager, and 
the voice message is retained for 
the customer to review. To speed 
transcription, an operator can de- 
fine up to 20 “canned” phrases. 


Alpha Flexibility 

Want to offer alpha service 
during specified hours? Our un- 
attended operation mode can send 
out “Please call your mail box” 
messages when no operator is on 
duty. 

Need remote capabilities? 
Unipage supports remote 
transcription to allow a single 
facility to provide transcription for 


several systems. Messages are 
passed to the transcription facility 
as digital data, assuring accuracy. 

There is also an optional TAS 
interface available that provides 
interface to most existing auto- 
mated TAS systems, Other con- 
nectivily options are in develop- 
ment. 

At Unipage we stay on the 
leading edge of paging technology 
to keep you on target with new 
market demands. That’s why four 
of the five nationwide paging com- 
panies ave now using our systems 
and networking technology. 

Give us a call today. We'll 
send al] the details on Message 
Manager and the Alpha Transcrip- 
tion Option ... how they can set 
you apart from the competition. 


en 


1509 Falcon 
DeSoto. Texas 75115 
(214) 224-3509 
1-800-367-2864 
FAX (214) 228-1430 


© Unipage, 1994 
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tant because that is where receiver sen- 
sitivity should be measured to ensure 
reception under the worst conditions. 

* Signal leakage—A more subtle as- 
pect of low-level signal generator per- 
formance is repeatability. Stray RF 
fields can leak from the test set and af- 
fect measurements made at low levels. 
When such leakage is coupled into the 
receiver, it may be as strong or stronger 


than the signal at the antenna port. Each 
test set is tested for leakage with a spe- 
cial antenna, As an extra measure of 
protection, the set’s internal mechani- 
cal design allows RF modules to be 
serviced without degrading the leakage 
performance. 

* Spectral purity—The signal gener- 
ator's spectral purity is important in 
making accurate hum and noise meas- 


-SELECTONE MEETS THE CHALLENGE OF 


20 


a 
Mie. 


MODEL ST-150 DCS/CTCSS ENCODER/DECODER 
Now, for the first time, Selectone offers bath CTCSS and DCS (Digital Coded Squelch) in a single, mini- 


ature board. Check these extra features: 
m@ Measures 1.68”L x 0.85°W x 0.20”H 
w@ Compatible with DCS, CTCSS and 
non-standard CTCSS Tones 
m@ Time-out-Timer (TOT) with alert tone 


@ Busy Channel Lockout 

@ Exclusive ‘‘memorizer’’ programming 

@ Designed for portable afd mobile 
applications 


FOR FULL FACTS, CALL TOLL FREE 1-800-227-0376 


Selectone 
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SELECTONE CORPORATION 
23278 BERNHARDT ST., HAYWARD, CA 94545 
PHONE: (415) 687-1950 FAX: (415) 887-4011 


urements. For example, residual fre- 
quency modulation of the signal gener- 
ator limits hum and noise measurements 
on FM radios. The test set specification 
for residual FM is less than 20Hz. Typi- 
cally. the residual FM is less than 12Hz. 
Such a low level allows hum and noise 
measurements up to 45dB, which is the 
Electronics Industries Association 
(EJA) standard. 

® Frequency—The signal generator’s 
and RF analyzer’s frequency accuracy 


eo —— 


To make sure a test set is 
operational when it is 
needed, it should be the 
most reliable piece of 
equipment you own. 


and resolution limit how closely you can 
set and check a transceiver’s center fre- 
quency. Most modern test sets are fre- 
quency synthesized, so their frequency 
accuracy depends on the accuracy of the 
internal crystal time base that controls 
the synthesizer. Crystal oscillator stabil- 
ity generally is sufficient, so the fre- 
quency accuracy of newer tests sets 
usually is not an issue. But frequency 
resolution is. 

Frequency resolution, which refers to 
the minimum setability of the genera- 
tor and analyzer, may be a factor that 
limits how accurately you can set or 
check a mobile radio’s center frequen- 
cy. A resolution of 100Hz, for example, 
is 0.5% of a 20kHz-wide channel. A 
1Hz resolution is 0.05% of a 20kHz- 
wide channel. The test set delivers 1Hz 
resolution, virtually eliminating concern 
over setting carrier frequency. 

To make sure a test set is operational 
when It is needed, it should be the most 
reliable piece of equipment you own. 
Reliability goals for the 8920A test set 
are based on the most stringent porta- 
ble field applications. This means you 
do not need to keep the set on the bench 
in fear it will suffer in the harsh environ- 
ment at a repeater site or installation 
shop. It has been subjected to a battery 
of vibration, temperature and humidity 
cycles during each stage of the design 


CELWAVE Quality: 


Some occupy repeater stations 
that are often miles from nowhere 
and seldom have visitors. Others 
spend their lives as part of a 
mobile unit in the trunk of a car. 


CELWAVE prepares them for their 
respective fates by building them 
tough and treating them tougher. 


We pull all production units off 
the line and pop them into an 
environmental chamber. After we 
freeze them at — 40°F, we bake 
them at +140°F. Then we 

check for changes in resonant 
frequencies caused by contraction 
or expansion of the cavities to 


ensure stability in operation. 


Such procedures are typical of the 
care and craftsmanship that go into 
all CELWAVE products: antennas, 
cavity devices, transmitter 
combiners, receiver multicouplers 
...and duplexers. 


CELWAVE E. 


DIVISION OF RADIO FREQUENCY SYSTEMS 
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By using only the most suitable 
materials, constructing with 
meticulous attention to detail and 
testing with real needs in mind, we 
prepare CELWAVE equipment for 
rough times. 


So its users can communicate 
with ease. 


For more information, call or write 
CELWAVE, Route 79, Marlboro, NJ 
07746. Toll free 1-800-321-4700. 

In New Jersey 201-462-1880, 

Telex 494 4313 CEL NJ. 

In Europe: FREJASVEJ 30 DK-3400, 
Hillerd, Denmark. Tel (02) 26 36 36, 
Telex 42164 CEL DK. 


The set’s reliability goals are based on stringent portable field applications. 


to ensure that it is fit for true field use. 

If a failure does occur, the set’s modu- 
lar design supports quick diagnosis and 
repair. With a separate repair kit, the set 
automatically diagnoses failures to the 
module level, and modules can be 
replaced in minutes. Modules are avail- 
able on a 24-hour exchange program. 

Packing a lot of cquipment into a 
small package helps to make the right 


Eclipse 
$14900 


5 WATT 
4 CHANNEL 
Space Age Tech- 
nology and Reli- 
ability, Top Qua- 
lity Engineering, 
Rugged All 
Weather 
Construction 


ey 


DEALERS WANTED 
50-55% PROFIT MARGIN 


World’s Most PROFITABLE Two-Way Radios 


“PRIVATE LABEL PROGRAM AVAILABLE”’ 


k Our State-of-the-Art synthesized 


test capability available when you need 
it. 

When first troubleshooting a radio, 
the test set’s 2.0nV sensitivity helps to 
isolate the problem off the air. Difficult 
site management interference problems 
are made easier to solve with the option- 
al spectrum analyzer with full band 
sweep: synthesized, accurate markers 
with digital frequency and amplitude 


Synironix 


SYNTHESIZED 
5 WATT 


8 CHANNEL? 19.900" 


design makes extensive use of 
surface mount technol- 
ogy to reduce the size 
of components and 
eliminate excessive 
heat build-up. This 
combination produces 
a radio with extremely 
high frequency capabi- 
lity and minimal devia- 
tion characteristics. 
Price Includes: 
Hi-Low Power Switch, 


Price Includes: "aa 

6” Antenna, Wall Charger, Battery, Soft 
Case, Belt-Clip, One Operating Fre- Strap and 500 MAH 
quency Installed Slide-Off Battery. 


A ADVANCED VIDEOTECH CORP. 


1840 COUNTY LINE ROAD * HUNTINGDON VALLEY, PA 19006 
TOLL FREE 1-800-233-0013 * IN PA (215) 322-4600 * FAX (215) 322-4606 
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6" Antenna, Soft Case, 
Wall Charger, Wrist 
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readout; 60dB “spurious-free’” range: 
and the ability to dump the complete 
sweep results to a printer or memory 
card. 

For troubleshooting radio systems, the 
spectrum analyzer option includes a 
tracking generator that allows accurate 
measurement and tuning of the frequen- 
cy responses of duplexers, multifrequen- 
cy receiver filter banks and ring com- 
biners. A trace normalization function 
helps to make quick and accurate meas- 
urement of insertion loss through filters, 
cabling and attenuators, as well as the 
return loss in antennas. 

The tracking generator’s flexible, 
calibrated output level spans —137dBm 
to +7dBm and can be offset as much as 
1GHz from the spectrum analyzer to 
make IF-to-RF conversion meas- 
urements. 

To aid troubleshooting, a SOkHz dig- 
ital oscilloscope is included. The scope 
function has single-shot and pre-trigger 
viewing to help to capture burst wave- 
forms. The scope readout accuracy is 
enhanced with a marker capability that 
gives a digital readout of precise ampli- 
tude at any point across the time sweep. 
As can the spectrum analyzer trace, the 
scope trace can be printed. 

For functional testing on radios that 
use signaling, the test set has signaling 
encoding and decoding capability, in- 
cluding tone sequence; digital sequence; 
dual-tone, multiple-frequency (DTMF); 
trunking; and cellular. 

The most common signaling stan- 
dards are selected from a list. Others are 
supported with built-in tone sequence 
and digital sequence generators. 

The decoder displays tone, DTMF or 
digital sequence transmitted and the du- 
ration of the tone or tone pairs. 

For testing pager transmitters, the 
decoder displays the address and code 
transmitted, the message transmitted 
and the transmission rate. 


Combination test set 

The field-portable test set represents 
the next step in a process that has seen 
continual combination and miniaturiza- 
tion of production line radio test equip- 
ment. Advice from customers who al- 
ready have used rack-and-stack test 
equipment and from radio service shop 
owners and technicians led to the design 
of this next generation of test 


equipment. ping 


When 
every 
second 
counts... 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline division multiplex (TDM) digital audio processing and 
for survival. That’s why so many communications systems complete microprocessor control. Operation is simple and 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their menu-driven. Reliability is ensured through surge protection, 
superior performance and solid self-healing diagnostics, and battery backup. 


Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates an; sequence ‘you’ll 

ever need. Plus the best two-year 
console warranty in the business. 


dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 
of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is Take your pick. CALIDA for pro- 
completely user programmable, and fessional performance in smaller 
features a 12/24 hour clock, VU meter, CALIDA: Big console flexibility for smaller systems systems. And TDM-150 for state- 
alert tone, crosspatch, service of-the-art performance on 120 
intercom, desk mic with PTT and channels or more. Either way you 
monitor switches, surge protection, can count on Orbacom. Our com- 
and a wealth of other professional munications consoles are the most 
features, reliable you can buy, and have 
been since 1970, 

If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 

150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 


SYSTEMS, Inc. 
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Choosing power supplies 
for station equipment 


Magnetic, linear and switching regulator power supplies have specific 
advantages and disadvantages. Knowing the differences will help you 
to choose the right kind of supply for radio communications facilities. 


By Eddie Ritz and Ron Stopelli 


Selecting a regulated de power sup- 
ply involves tradeoffs among price, per- 
formance and reliability. An overview 
of the three major types of power sup- 
plies’ characteristics may help you to 
make an informed choice. Definitions 
appear on pages 28, 30 and 32. 


Magnetic regulator 

The magnetic regulator power supply 
obtains regulation by controlling the 
power transformer’s magnetic field. 
(See Figure 1 below.) The supply has 
several capabilities and advantages: 

» Simplicitv—The regulating func- 
tion is incorporated in the power trans- 
former. 

» Ruggedness—The components are 
inherently rugged. Conservative design 


Ritz is president of Ritz Electronics. New Dun- 
dee, Ontario. Stopelli is the company’s engineer- 
ing manager. 


can improve overall ruggedness. The 
power supply withstands high temper- 
ature, high humidity and vibration. The 
magnetic regulator power supply is the 
toughest type of power supply. 

& EMI/RFI susceptibility—The pow- 
er supply is not susceptible to EMI and 
RFI. It is the only type of regulated sup- 
ply that can be operated in a strong RF 
field. such as the field near a radio 
transmitter, without special precautions. 

» Overvoltage protection—OVP is an 
inherent characteristic of the magnetic 
regulated power supply because any 
failure mode drops the output voltage. 

» Overcurrent protection—The pow- 
er supply has inherent OVC protection. 
but the current-limiting characteristic al- 
lows the supply to deliver large. instan- 
taneous peak currents, including peak 
currents demanded by RF amplifiers. 
Such peak currents would push the ac- 
tive limiter circuits in linear and switch- 
ing power supply regulators into limit- 
ing, collapsing the supply output voltage 
and causing load malfunctions. 

> Reliability—Historically. the mag- 


RECTIFIER 


TRANSFORMER 


FILTER 


Figure 1. The magnetic regulator power supply is so named because regulation is ob- 
tained by controlling the magnetic field in the power transformer. 


netic regulator power supply has been 
highly reliable because it is simple and 
rugged. Troubleshooting and repair are 
easy. The output voltage is fixed, so no 
ficld adjustments are necessary or pos- 
sible. A fixed output voltage can be an 
advantage for equipment exposed to 
tampering. and whose misadjustment 
could have serious consequences. 

The magnetic regulator power supply 
has some limitations and disadvantages: 

» Line frequency—The magnetic 
regulator’s primary limitation is its re- 
stricted line-frequency operating range: 
3Hz above and below its design center 
frequency. For example, a regulator de- 
signed for the 60Hz North American 
line frequency has a 57Hz-to-63Hz 
operating range. A regulator designed 
for the 50Hz European line frequency 
operates from 47Hz to 53Hz. The 6Hz 
span is insufficient for one regulator to 
cover both line frequencies. Therefore, 
export equipment requires specific 
transformers according to destination. 

» Magnetic field—A magnetic field 
transformer has a higher magnetic field 
than transformers used in linear and 
switching power supplies, so it may not 
be suitable for such applications as an 
installation beside a cathode-ray tube 
(CRT). 

& Ripple and noise—Because the 
magnetic regulator mechanism does not 
reduce ripple as much as a linear regu- 
lator mechanism, the magnetic regula- 
tor power supply has inherently higher 
ripple that ranges from 25mV to 300mV, 
depending on the filter configuration. 

» Recovery time—The magnetic 
regulator power supply’s recovery time 
is slower than it is for the other two 
types of power supplies. but the output 
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MAXON MEETS YOUR ; NEEDS! 


*Tested and Listed for Class I, Div. 1, Groups A, B, C and D 


LEXAN is a registered tradename of 
General Electric Company 


©1991 — Maxon Electronics 
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THE DESIGN 

The SP-5000/HD Series was 
created to fill a need for synthesized 
dependability with hand-held 
mobility. 


THE PRODUCT 

The SP-5000/HD Series radios are 
5 watt, 6 channel programmable 
VHF/UHF transceivers with a 
tough, LEXAN* case to provide 
years of day-to-day performance. 


The “HD” version uses a die cast 
aluminum frame for strength and 
minimal weight. 


Either version can be supplied for 
Intrinsically Safe* operation. And 
there are many other compatible 
MAXON accessories and options 
available. 


THE SERVICE 


With complete after-sale customer 
and technical assistance available, 
MAXON’s products are some of the 
most valued on the market. 


THE PRICE 
Like all MAXON products, high 
quality — low cost! 


THE ACTION 
For more information on the 
SP-5000/HD Series radios, contact 
our nearest Authorized Maxon 
ealer or call us at 816/891-6320. 


| Maxon 


ELECTRONICS 


10828 NW AIR WORLD DRIVE 
KANSAS CITY, MO 64153 
(816) 891-6320 

FAX: (816) 891-8815 

TELEX: 153252506 MAXONKC 
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(INCLUDES OVERVOLTAGE 
AND OVERCURRENT PROTECTION) 


Figure 2. The linear regulator power supply is more complex than the magnetic regu- 
lator power supply. The availability of integrated circuits specifically designed for line- 
ar regulation has encouraged the technology's use. 


voltage drop can be reduced with large 
output capacitors. 

The linear regulator power supply 
regulates by dropping excess voltage 
with a power transistor used as a varia- 


ble resistance. The process dissipates a 
fair amount of power, reducing the lin- 
ear regulator power supply’s efficiency 
to the lowest of the three types. 
Nonctheless, the linear regulator is the 


most commonly used of the three types. 

As Figure 2 at the left shows, the lin- 
ear regulator power supply is more 
complex than the magnetic regulator 
power supply. But the availability of a 
multitude of integrated circuits (ICs) 
specifically designed for linear regula- 
tion encourages the technology's use in 
many applications, such as the on-board 
and slot regulator applications. Because 
of its tight regulation, low hum and low 
noise, the linear regulator power sup- 
ply is the most common variable pow- 
er supply used in laboratories. 

The linear regulator power supply has 
several capabilities and advantages: 

>» Regulation—The use of sophisti- 
cated yet readily available ICs allows the 
linear regulator power supply to be de- 
signed to deliver tight regulation fairly 
easily. 

> Hum and noise—Because of its 
usually tight regulation and the regula- 
tor’s placement after the filters, the lin- 
ear regulation power supply has the best 
hum and noise performance of the three 
types of supplies. 


Professionals prefer Multiplier. 


When performance counts, Multiplier 2-Way Radio batteries 


deliver to our customers worldwide the... 
¢ Highest capacity available, 


¢ Can ship within 24 hours. 


Multiplier has met the high standards of 
communications professionals for the past 
20 years. Join our satisfied customers. 
Call or write for our new Cellular and 
2-Way Radio catalogs. 


Contact us for the name of your 
nearest Multiplier distributor. 


itiplier = 
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* Unsurpassed reliability. 
¢ Form, fit and function better than OEM. 


Over 1000 batteries available 
li all 2- ney sla 


MULTIPLIER INDUSTRIES CORP. 
135 Radio Circle, P.O, Box 630, Mt. Kisco, NY 10549 U.S.A, 


Tel: 914-241-9510 Telex: 4932483 MULTUI 


¢ Made in U.S.A. 
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FAX: 914-241-1103 


Distributorships are * 
available worldwide. 


The Motorola R-2600A Communications System Analyzer. 


Comprehensive testing 
with a soft touch. 


Wy 


Ol aestacehd bd ben eeeiatelalte 


Isqufuct | vOLUME 
a 


Superior testing capabilities with 16 integrated instruments. 


1 GHz Signal Generator AF & RF Counters Signal Strength Meter 
Sweep Generator Off-the-Air Monitor Receiver Distortion Meter 
Duplex Offset Generator SINAD Meter Digital (Storage) 
AC/DC Voltmeter Terminated Wattmeter Oscilloscope 

See & Hear Spectrum Analyzer Signalling Simulator and Frequency Error Meter 


Audio Generators Decoder Cellular Test Option 


Featuring: 30 Test Set-Up Memories; Built in Self Calibration; RS-232 
Remote Control; Operator Selectable Special Functions; Help Screens; (MA) MOTOROLA 
and a Color Monitor Port. Call 1-800-543-9191, ext. 1007 

Circle (24) on Fast Fact Card 


Definitions 


Cooling clearance. The space required around the power supply for prop- 
er air circulation to cool the supply. 


Duty cycle. The ratio of times during which a supply is delivering and not 
delivering power to the output. The duty cycle specification applies to pow- 
er supplies designed for intermittent duty. It is expressed as a time ratio: 
for example, 3 minutes on and 6 minutes off (33% duty cycle). This specifi- 
cation often is misunderstood. 


EMI and RFI generation. Switching circuits generate RF in direct propor- 
tion to switching speed and the amount of current passed. Switching regu- 
lators, therefore, are a primary RFI source. This situation is widely recog- 
nized by various national and international standards and by regulatory 
authorities that have issued rather stringent mandatory emission limits. 


EMI and RFI susceptibility. Electromagnetic interference (EMI) and ra- 
dio frequency interference (RFI) can disrupt a power supply regulator’s op- 
eration in the same way that a radio transmitter signal might interfere with 
TV reception. 


Line regulation. The change in supply output voltage that corresponds with 
a +10% change in a nominal 117Vac power line voltage. 


» Recovery—The supply has the 
fastest recovery time of the three types 
of supplies. 

The linear regulator power supply has 
some limitations and disadvantages: 

> Output current—Maximum output 
current is limited by practical consider- 
ations to approximately 20A. Higher 
output currents are possible, but at a 
considerably increased cost. 

» EMI/RFI susceptibility—The line- 
ar regulator power supply’s susceptibil- 
ity to EMI and RFI depends largely 
upon its design. Seldom is a unit’s sus- 
ceptibility described in its published 
specifications, leaving the buyer to trust 
in the manufacturer’s reputation. Un- 
shielded supplies are particularly vul- 
nerable. Great care should be taken in 
selecting linear regulator power supplies 
for use with radio communications 
equipment. 

> OVP—Regulator failure can cause 
abnormally high output voltages, thus 
inflicting serious damage to sensitive 
circuits, such as digital ICs and RF 
devices. To reduce the possibility of 


COMMUNICATIONS 


Three good reasons for selecting Cardion products 


8 B02 2UBS 
@ CCITT Compatible 


As a leading manufacturer of FM 
Analog Point to Point Radios and FM 
—FDM Multiplex since 1950, we can 
address your system requirements 
with in-house capabilities. 


Such as: 


® Computerized Path Design 
@ FCC Licensing Assistance 
@ Emergency Restoration Units 


Cardion Electronics, Inc. =) CARDION ELECTRONICS INC 


895 Waverly Avenue 


Holtsville, NY 11742 Member of Ferranti International 


Tel: 516/289-6200 
TWX 510/228-2653 
FAX 516/475-3568 
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craft/Signals 


PERFORMANCE 
ANTENNAS 


Cushcraft/Signals has a full line of 
antennas for all of your radio needs. 
They are all designed to give maxl- 
mum performance and longest serv- 
ice life. All products are packaged 
for efficient handling and storage. 
These high quality products are 
offered at very competitive prices. 


BROADBAND ARRAYS are VHF and UHF heavy duly station antennas 
with omnidirectional or elliptical patterns. The phasing harnesses are care- 
fully assembled with pressure molded junctions for moisture sealing. They 
will keep your system on the air with 100 mph (161 kph) winds and severe 
weather. 


RINGO RANGERS are used for VHF/UHF repeaters, talk around, paging, 
security and many other systems. They are lightweight, easy to handle, 
very durable and economy priced. 


DATA AND POINT TO POINT 800-980 MHz YAGIS of all welded construc- 
tion with sealed feed point radomes, low loss pigtail cable and N female 
connector. They have very high gain and front to back ratio and will operate 
under icing and other severe conditions. 


VHF, UHF LOW BAND MOBILES Stainless steel tapered whips, preci- 
sion matching coils, durable ABS housings, non corrosive 3/8 inch or 3/4 
inch mounting hardware. Cushcraft/Signals has models, including 1/4 wave, 
for every application. 


800-960 MHz MOBILES. One model for cellular or trunking. They } 
have 50 Ohm non-corrosive mounts wilh UltraLink™ low loss 
cable. They have the gain and strength you need. 


ULTRALINK™ is the user friendly R58 size low loss cable. It has 
high temperature Teflon® non-glued foil, 95% braid and easy crimp 
solid center connector. Your mobile installations will be easier and 
they will perform better. 


SIGFLEX RUGGED PORTABLE ANTENNAS last ten times longer 
because of the new molded design. Keep your users on the air. 


SIGPOWER BATTERIES are better because 
our quality control is better. We use only the 
best cells and manufacturing processes. 


Call us today for all 
your antenna needs. 
1-800-258-3860 


| 


cushcraft/Siqnais | i 


P.O. BOX 4680 « 48 PERIMETER ROAD + MANCHESTER, NH 03108 + USA 
TELEPHONE: 603-627-7877 + FAX: 603-627-1764 + TELEX: 4949472 
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Load regulation. The change in supply output voltage caused by a change 
from minimum to maximum rated load current. The load is the equipment 
being fed by the power supply. 


MTBE. Mean time between failures—the average time expected to elapse 
between failures, expressed in operating hours. 


Minimum load. The lowest load—the minimum output current required 
for proper operation, usually from 5% to 10% of full output rating. 


Overcurrent protection. Also called current limiting, overcurrent protec- 
tion protects the power supply against overloads, such as output short circuits. 


OVP. Overvoltage protection refers to the protection of the load, that is, 
the equipment connected to the power supply output, to prevent the supply 
from delivering catastrophic output voltages should the regulator circuits fail. 


Recovery time. The time required for the output voltage to return to within 
1% of its setting following a sudden change in load current. All regulators 
take a definite amount of time to correct for load changes. The slower the 
regulator, the lower the voltage drops for a sudden increase in load current. 
Conversely, the voltage rises for a sudden decrease in load current. Digital 
equipment, generally, and computers, particularly, are sensitive to voltage 
drops and spikes of even short duration. Therefore, recovery time should 
be kept in mind when selecting power supplies for such applications. 


Feature packed, 


Automatic 


high output voltages, a crowbar usual- 
ly is available as an add-on option. The 
crowbar circuit monitors the de output. 
Upon sensing an overvoltage, the crow- 
bar clamps the regulator line input to 
ground, thus blowing the regulator's 
fuse and shutting down the supply. 

For years, most power supply manu- 
facturers used a simple silicon- 
controlled rectifier (SCR) and Zener di- 
ode circuit, which in many respects was 
inadequate. An IC crowbar offers su- 
perior protection. 

> Overcurrent protection—Without 
overcurrent (OVC) protection to limit 
maximum current, regulators could be 
damaged easily. Therefore, overcurrent 
protection is included in most power 
supplies. OVC protection action reduces 
output voltage fairly rapidly to zero as 
output current exceeds the OVC protec- 
lion setting, usually 10% to 20% above 
normal output. Although this action 
protects the supply, it adversely affects 
the operation of a load that demands 
fairly high peak currents. 

> FEfficiency—Becausc of its dissipa- 
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Sa ue) Telephone Interconnects 


DATA SIGNAL, INC. 


rroetaw rome «ot cOnenert 


ATI-300 


= AUTOMATIC TELEPHONE INTERCONNECT howe 


Three quality interconnects, 
packed with all the features used 
most often, at prices you can 
afford. All are dip-switch pro- 
grammable, and will operate full, 
half-duplex, or simplex, and 
come in desk-top or rack-mount 
enclosures. The simplex models 
provide digital voice delay. 


DATA 
SIGNAL 


INCORPORATED 
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CHOOSE THE MODEL THAT FITS YOUR NEEDS 


The ATI-100 has regenerated DTMF or pulse dial, direct-voice 
dispatch, busy channel inhibit and transorb lightning protection. 


The ATI-200 has al! of the features of the ATI-100 and adds Toll- 
restriction, multiple digit access and is microcomputer controlled. 


The ATI-300 can be used as an interconnect, paging terminal or 
contro! station. It is completely dip-switch and keypad program- 
mable, and all features are standard, The ATI-300 provides 35 
programmable ANI-s, verified positive disconnect, 2-tone page, toll 
restrict per user, mobile-to-mobile, Selective call, CWID, channel 
monitor, DTMF or rotary overdial, voice-after page, and three 
programmable relays. Priced from $249 to $595. 


2403 Commerce Lane 
Albany, Georgia 31708 


Telephone: 912-883-4703 
Toll Free: 800-652-9296 
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Sinclair's poorer canner design provides 10 dBd 
gain across a bandwidth of 70 MHz with precise pattern 
control in upright or inverted applications. 


These antennas provide ideal coverage for 
your cellular, trunked radio and paging 
system when reliable omnidirectional 
coverage is required. 


A Tradition of Innovation 


Ripple and noise. Ideally, regulated supplies deliver pure direct current. 
In practice, though, some products of the power conversion process are not 
fully suppressed, so they appear at the output. These products usually take 
the form of 120Hz hum in magnetic and linear power supplies and high- 
frequency switching products in switching power supplies. 


T, range. The ambient temperature range—the range of temperatures in 
the power supply’s environment within which the supply delivers maximum 
rated output power, Some vendors list the maximum output currents for var- 
ious temperatures above maximum T, specified for full output. For exam- 
ple, a specification might read: output current 1.5A to 50°C; 1.0A to 60°C; 
0.5A to 70°C. 


ELECTRONIC 


LINE SWITCH 


RECTIFIERS 


OUTPUT 
RECTIFIERS 


LINE 
FILTERS 


TRANSFORMER OUTPUT 


FILTERS 


Figure 3. The switching regulator power supply converts ac power to rectified and filtered 
dc. A power switch converts the dc to high-frequency pulses applied to the transform- 
er primary, Secondary windings deliver these pulses to rectifiers and filters that con- 
vert them back to dc, 


LOW 


toss TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 
150-450-800 MHz 


DUPLEXERS and CAVITY FILTERS, 
including our patented B, B, CIRCUIT * 


FILTERS, for all bands within the frequency 
range of 30 to 960 MHz. Investigate this 
complete line of high performance products. 


CALL 


¢! PS 
WACOM 


817/848-4435 
PRODUCTS, INC. 
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P.O, BOX 21145 
WACO, TEXAS 76702 + 817/848-4435 


tive regulator, the linear regulator power 
supply has the lowest efficiency of the 
three types. The low efficiency requires 
the use of large heat sinks, which in- 
crease the weight and the clearance re- 
quirements for cooling. 


Switching regulator 

Although switching regulator power 
supplies long have been available, only 
in the last two or three years have they 
entered an economical price range, 
thanks to the improved availability of the 
rather sophisticated components used in 
high-power switching circuits. 

Figure 3 at the left shows that the 
switcher uses two sets of rectifiers and 
filters, one for the line input and one for 
the de output. The 60Hz ac power is 
converted to rectified and filtered de. 
Then the power switch converts the dc 
to relatively high-frequency, 20kHz-to- 
50kHz pulses applied to the transform- 
er primary. Each secondary winding 
delivers these pulses to rectifiers and 
filters that convert them to direct 
current. 

Regulation is achieved by changing 
the width (duration) of the pulses deliv- 
ered to the transformer by the power 
switch, which is turned on and off 
rapidly by the regulator control 
circuit—hence the common name for 
the supply: switcher. 

Supervisory circuits monitor and con- 
trol other functions, such as overvoltage 
protection; undervoltage protection; 
overcurrent protection; erratic switch- 
ing that leads to loss of regulation; start- 
up current inrush limiting; and power 
switch temperature. 

The increased complexity required to 
support these extra features may reduce 
the supply’s reliability because there are 
so many things that can go wrong, 
Moreover, what monitors the monitors? 

Although all switchers use the same 
basic operating principle, the implemen- 
tation varies widely among suppliers, 
even from one model to another be- 
cause the technology is not yet mature. 
Each manufacturer experiments with 
different approaches in an effort to op- 
timize each design. 

The switching regulator power sup- 
ply has several capabilities and ad- 
vantages: 

> Output voltage range—This pow- 
er supply’s output voltage range is the 
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The RSP400 UHF Portable Radio. 
Presented in 1991 byRELM Communications, Inc. 


LMV2548 i Utili-Com 


RELM Communications, Inc. /7707 Records Street / Indianapolis /IN 46226/ (317) 545-4281 RE M 
RSPA00 Clear shown is a special, one of a kind model and nat available for purchase. i 
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widest of all three types. The switcher 
has been used for the high-voltage sup- 
ply in most oscilloscopes (up to 20kV) 
and TV receivers (up to 30kV). 

> Output current range—The switch- 
er’s Outpul current range is much wider 
than that of the linear regulator power 
supply’s because of its high efficiency. 

> Efficiency—The switching mode of 
operation has the advantage of minimiz- 


ing losses in the regulator control ele- 
ment, which is represented in the block 
diagram as the power switch. The pri- 
mary benefit is a lower temperature rise, 
which translates into smaller heat sinks, 
less weight, smaller size and a smaller 
cooling clearance. 

» Size and weight—Because of its 
high operating frequency. the switching 
supply transformer is the smallest and 


A “Take Off” On Our 
ON-GLASS Antenna. 


The no-installation, full- 
performance “Clip Grip"™ 
cellular antenna. 
“Clip Gnp’™ is more than another temporary antenna 
for portables. It's a full-performance antenna. equal to 


our industry-standard 3dB ON-GLASS * Il model. and 
ideal for permanent phones as well 


“Clip Grip"™ Spring Clamps 
tightly regardless of window thickness 


Cablelnside Window Nodamage 
to window weather seals 


Full 3dB Gain Patented ON-GLASS* 
design meets FCC standards for opti- 


mum permanent-mount performance. 


Digitally Compatible Future- 
engineered for maximum perfor- 
mance in future digital systems 


Genuine DURA-COAT™ Protection 
Lustrous black finish for appear- 
ance. toughness. 


Get your hands on two more 
A/S temporary antennas! 


MODEL APD862 


XPD 80T/M ASPO1874 


New Model XPD 80T/M, Adheres to inside 
of window via molded-in suction cups 
Proven Armor-Flex™ performance 

Model ASPD1874. Economcal 308 gain 
magnet-mount rooftop antenna. Nosse-free 
operation 


a member of The Allen Group Inc. 


the antenna sr 


30500 Bruce Industrial Parkway « Cleveland, OH 44139-3996 
TEL. NO: 216/349-8400 » TLX NO: 4332133 


® Copyrighl 1990 by The Anianna Spemaists Co 


Circle (31) on Fast Fact Card 


34 Mobile Radio Technology May 1991 


lightest. For the same reason, smaller 
filter capacitors can be used for an 
equivalent current rating. Along with 
smaller heat sinks, these factors make 
the switcher the smallest and lightest 
supply for a given power rating. 

> Cooling clearance—Low power 
dissipation allows switching power sup- 
plies to be installed with less clearance 
than is required for linear regulator 
power supplies. 

The switching regulator power sup- 
ply has some limitations and disad- 
vantages: 

> Load regulation—Most switchers’ 
regulator control circuit monitors only 
one output, usually called the main out- 
put, This circuit results in good regula- 
tion (+1%) for single-output supplies 
and for the main output of multiple- 
output supplies. But the regulation is 
poorer (+2% to +5%) for secondary 
outputs on multiple-output supplies. To 
improve load regulation for secondary 


Low power dissipation 
allows switching power 
supplies to be installed 
with less clearance... 


outputs, some switching supplies in- 
clude linear regulators on the secondary 
outputs. This approach reduces the ef- 
ficiency, thus trading away one of the 
switecher’s main advantages. 

> Ripple and noise—Output ripple 
includes two components: 120Hz hum 
left over from line rectification and 
filtering, and high-frequency switching 
products, Even a shielded, filtered unit 
emits high-frequency components from 
output leads that act as antennas. The 
emissions can interfere with the opera- 
tion of other electronic equipment. 

> EMI/RFI susceptibility—The same 
general comments about the linear regu- 
lator power supply apply to the switch- 
ing regulator power supply. Because of 


The New STABILOCK’ 4015 Radio Test Set 
Tests Great-Less Weight 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn’t cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
(| spectrum analyzer with audio 
_] electroluminescent display for easy viewing night or day 
_} licensed CLEAR CHANNEL LTR® testing capability 
_] memory cards to load and run tests automatically, including all cellular formats 
CL) digital storage oscilloscope 
C1] internal batterv 
Lighten your two-way test load today—call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


Quality Test Solutions 


Schlumberger Technologies 


EEE SANS STABLOCK © 


Re ih". TskkM 
Frequ 150.9080 Miz 155.125@ MHz 
Offset +0.0 Kitz 8.03 kitz 
Levy/5on 115.0'dB 
Gen @.1500 kHz 6.58 kHz 
Ext/ikHz ¢1.0@00 kHz> 2.48 kHz 
Data 
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Schiumberger instruments Schlumberger Instruments 


PO. Box 7004 Victoria Road 

829 Middlesex Turnpike Farnborough, Hampshire 
Billerica, MA 01821, USA GU14 7PWikagland 
Phone-508-671-9700 Phone-44°252 544433: 
Fax-508-671-9704 Fax-44) ¢ 


1-800-225-5765 (outside MA) Telex-B58245. 


Schlumberger Instruments 

50 Avenue Jean Jaures 

BP 620-06 

F-92542 Montrouge Cedex, France 
Phone-33 1 47 466700 

Fax-33 147 466727 

Telex-631468 ENERINS 
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Schlumberger Technologies GmbH 
Ingolstadter Str. 67a 

D-8000 Munchen 46 

West Germany 

Phone-49 89 31889-0 

Fax-49 89 31889-160 
Telex-5215015 SMG D 


Cutaway View 
Andrew LDFS-50A HELIAX Coaxial Cable 
with LA5N Connector 


Low Loss 
Foam Dielectric 


Rugged 
Polyethylene 
Jacket 


“QO” Ring Seals 


Self-tapping 
Center Conductor 


HELIAX’ Goax ; 


Decibel, a leader in base station antennas, is also a top seller 
of HELIAX cables, connectors and accessories. Here’s why: 


Customers want lasting quality. Customers want good service. For more information 

Both Decibel and Andrew have set industry Decibel stocks almost all sizes of cables and Contact Marketing, Decibel Products, 
quality standards for half a century. Quality cuts them to length with connectors fitted atone P.O. Box 569610, Dallas TX 75356-9610. 
Control employees at each company inspect or both ends, if desired. The antenna end of the —_ Telephone (214) 631-0310. 

antennas and cables both during fabrication and cable is wound on the outside of the coil so that + FAX (214) 631-4706. 

prior to shipment. it can be hoisted directly up the tower, with 


Decibel antennas pictured (L to R) 


Decibel antennas must pass tests for trimming done from the transmitter end, if are DB408, DB859, DBS59 

intermodulation generators and power handling  "@eded. 

capability. Andrew cables and connectors are Customers want good prices. Decibel is an Alliance Telecommunications Company. 
designed to resist moisture and RF leakage. Although Decibel and Andrew prices may be 

Customers want broad selection. a little higher initially, they’re actually lower in 

Decibel offers more than a hundred 30-1000 the long run. Bottom line costs are actually less 

MHz antennas and the antenna systems because your systems perform better and last 

equipment you need to complete your site, longer. 

including HELIAX LDF® foam, air dielectric Antenna systems with Decibel antennas and 

and Superflexible cables and accessories. Andrew cables, used together, have given 


outstanding performance for decades in severe 


> and hostile environments. Decibel designs systems 
ANDREW that communicate ... quality! — 


HELIAX is a registered trademark of Andraw Corporation. 
0 
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DB8062H (below) 
and DB9072 Tx 
Combiners handle, 
respectively, 

150 or 200 watts 
per channel” 

for 850-960 MHz. 


In a recent survey Decibel’s filter products were selected the 
“best” almost three to one! Thanks to quality and performance. 


You ‘can choose Decibel with confidence: 


when you need cavity filters, duplexers, 
Tx combiners, Rx multicouplers, 

tower top amplifiers, |.M. protection 
panels, ferrite isolators and couplers: 
High Q copper cavities, completely 
soldered, are used in 4, 5, 5%, 6% and 
{1 inch sizes, aluminum cavities in 5, 8 
and 10 inch sizes. 

An Invar steel tuning piston — with 
almost no expansion — keeps cavities 
“in tune in-all temperatures. 


Current carrying elements are made of 


Beryllium copper fingerstock with spring 
compression is used to maintain positive 
contact between fixed and moving parts 
of the center conductor. 

Unique helical resonators with steel or 
copper pistons are-used in some cavities 
to achieve a 3 to 1 size reduction. 

Some filters utilize stripline and 
interdigital or combline technology. 

High power models and international 
frequencies are available. 

Decibel continually updates products and 
adds new. ones to meet your frequency 


Contact Marketing, Decibel Products, 
P.O. Box 569610, Dallas TX 75356-9610. 
Telephone (214) 631-0310. 

FAX (214) 631-4706. 


An Alliance Telecommunications Company 


“copper or silver plated brass, including and system requirements. Decibel designs systems 
the center conductor. fase that communicate ... quality! 
Filtering Equipment Frequency-MHz Power-watts Features 
Bandpass Cavity Filters 30-174, 225-512, 806-1000 150-400 Field tunable, adjustable selectivity 
SHAPE FACTORED FILTERS® 118-174, 225-470, 806-960 150-300 Broad, flat, steep-slopped rejection 
Notch & Bandpass Reject Filters 30-50, 148-512, 806-960 125-400 Reduces interference up to 100 dB 
Bandpass & Band Reject Duplexers 138-174, 216-220, 406-512. 150-400 Isolates Rx from Tx up to 100 dB 
Duplexers 824-892, 806-960 150-600 Cavity, interdigital & stripline construction 
Tx Combiners & Accessories 138-174, 200-512, 850-960 to 200/Ch* Combines 2 to 20 Tx as close as 250 KHz 
Hybrid Tx Combiners 118-174, 406-512, 806-1000 125-350 Combines 2 to 8 Tx at little or no separation 
Isolators & Circulators 118-174, 406-512, 806-960 150-400 Single, dual or high power ferrites 
IM. Protection Panels 118-174; 406-512, 806-960. 150-350 Single or dual isolators, harmonic filters 
fe ‘Multicouplers: 30-174; 200-512, 806-901 — Allows 4 to 32 Rx on one antenna 
Tower Top Amplifiers 406-470, 806-901 _— Balances Rx “talk-back” with Tx “‘talk-out’’ 
Cross Band Coupler 406-512 and 806-932 to 700 One transmission line, two frequency ranges 
*700..o¢ 1200, watts: maximum output per. system. SHAPE FACTORED FILTER is a registered trademark of Decibel Products 
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the switching mode of operation, it is 
more difficult to render this type of sup- 
ply RFI-proof. A metal case and input- 
output filters are important. 

» EMI/RFI generation—The switch- 


er that generates EMI and RFI can 
cause many problems. The rapid switch- 
ing of large currents generates a wide 
spectrum of harmonics of the switching 
frequency. These harmonics may extend 


Table 1—Comparison summary for the three power supply types. 


CHARACTERISTIC 


Output voliage range 
Quiput current range 


Load regulation 
Ripple/noise 
Recovery 

RFI sensitivity 
RFI generated 
OvP 

ace 

Min. load 
Efficiency 


—Physical— 
Weight 

Size 

Cooling 

Cooling clearance 
—Environmental— 
Ta range 
Humidity 
Vibration 

Shock 
—Reliability— 
MTBF (hours) 
Complexity 
Troubleshooting 
—Cost— 

Cost ratio 


Notes: 


MR (MAGNETIC) 


5V to several kV 
5A to over 100A 
2% to 6% 
25-300 mV 
16-200 mS 

nil 

nil 

inherent 
inherent 

10% 

65-85% 


medium 
medium 
convection 
small 


—30°C to +70°C 
10 98% 

high 

high 


>20,000 
low 
very easy 


LR (LINEAR) 


1V to 50V 

fo 20A 

0.01% to 2% 
1ImV 

50-200 uS 

design dependent 
nil 

crowbar 

limiter 


0 
40-60% 


high 
large 
convection or fan 
large 


O°C to 50°C 
to 85% 
medium 
medium 


3,000 - 15,000 
medium 
fairly difficult 


15-2.5 


(1) Ac line input voltage range for all types — 117Vac + 10%. 


(2) The range of characteristic values indicated is a ‘typical’ average. Other ranges and better 


performance can usually be obtained at extra cost. 


(M) Main output only. 


108-1000 MHZ RADIO DIRECTION 


eee 


FINDING 


SR (SWITCHING) 


2V to several kV 
to 100A 

0.1% to 3% (M) 
10-100 mV (M) 
50.5 to 10 mS 
design dependent 
high 

crowbar 

limiter 

5-30% 

60-88% 


low 

small 

convection or fan 
medium 


0°C to 50°C 
fo 85% 

medium-low 
medium-low 


2,000 - 10,000 
high 
most difficult 


* Interference Location 
* Stuck Microphones 

* Cable TV Leaks 

* ELT Search & Rescue 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler 
shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks. 


Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz 
to 1 GHz. Call or write for details. 


fe. DOPPLER SYSTEMS, 
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PO. Box 31819 (602) 488-9755 
INC. phoenix, AZ 85046 FAX (602) 488-1295 


into the VHF bands, including TV and 
FM broadcasting frequencies. 

Some of these RF harmonics can in- 
terfere with the operation of equipment 
into which the supply may be built, and 
they can interfere with surrounding 
equipment, too. To prevent interference, 
the switch must be enclosed in an RF- 
tight metal case, and all input and out- 
put leads should be filtered. 

Some switching supply manufactur- 
ers offer RFI suppression enclosures 
and filters as options. Thus, the buyer 
should be aware of the possible addi- 
tional expenses when comparing costs. 

» Reliability and troubleshooting— 
The switching supply is the most com- 
plex of the three, inevitably leading to 
more failures. At the same time, the ex- 
tensive and complex circuitry is more 
difficult to troubleshoot. 

The large span of mean time between 
failures (MTBF) given in the compari- 
son summary at the left reflects the 
wide spread in quality of the available 
power supply products. This variation 
is especially evident in certain imports 
designed to be sold at low prices. In 
some cases, electrical and mechanical 
designs used for these units are poor and 
outright dangerous. Estimating relia- 
bility for these units is practically 
impossible. 

» Applications—The switcher is best 
suited for applications requiring a light- 
weight, high-efficiency supply with a 
smaller cooling clearance than the clear- 
ance required by linear regulator pow- 
er supplies. The switcher is well suited 
for computer applications where weight 
is of paramount importance and the 
equipment has high noise immunity. 

The switcher is not well suited for 
communications, medical, geophysical 
and audio equipment applications unless 
the supply is filtered and shielded far be- 
yond ordinary standards. 


General considerations 

To purchase anything by price alone 
is asking for trouble because someone 
always is willing to cut the price until 
even the function, let alone the perform- 
ance, becomes an optional extra. 

A better way to purchase is to use the 
cost-of-ownership concept because it 
reflects not only the purchase price but 
reliability and other factors. In addition, 
purchasing from a reputable manufac- 
turer offers unadvertised benefits that 


improve your overall system performance with the 
automatic, “off air,” CSM-8000 monitoring system. 
Select mode for monitoring and recording Cell Site 
RF equipment with the CSMU (Cell Site Monitoring 
Unit), or for passing mobiles with the to MMU 
(Mobile Monitoring Unit). CSMU transmits 
measurements including TX Carrier Error, SAT 
Frequency and Deviation, Peak Voice and Power 
Levels. This information is pulled from transmitted 
RF rather than Baseband, a great advanatge. 
information obtained by MMU includes MIN, MAC, 
SAT and ST Frequency and Deviation, Peak Voice 
Deviation and Carrier Frequency Error. Recorded 
data rate is approximately one mobile every thirty 
seconds. Data recorded my be transferred toa 
personal computer via a modem to build statistical 
records. Reduce your down time by identifying 
problems early! 


The ART-875 is a dedicated Cellular Test 
instrument of the highest standards. The Cell 
Site Simulator gives you the ability to evaluate 
the performance of your cellular telephones by 
accurately measuring Carrier Frequency, Power, 
Modulation and Audio Frequencies. Testing on 
Channels 666 and 832, Wireline or Nonwireline. 
This unit is completely portable with RS232 port 
for printouts. This unit has received Carrier 
acceptance. 


Cell Site Simulator 


Expand your cellular coverage in signal blocked 
areas. The MIRROR™ jis a compact cellular 
enhancer and signal booster for all your smail 
area coverage needs; agents, dealers, homes 
and conference halls, to name a few. Small, 
light-weight and easy to install, the MIRROR™ 
increases your coverage at a truly 

affordable cost. 


eo i azz) Please stop by our Booth #1348 at 
the IMCE Expo in Anaheim 
March 26-28, 1991 


Cellular Signal Enhancer 


~ Smith Myers 
(Y\ Communications USA 


4101 Green Oaks Bivd. West, Suite 205, Arlington, Texas 76016 
Phone: (800) 642-9512 / (817) 483-9047 Fax: (817) 483-8482 


Call for representetive nearest you. 
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TDNVACOREd CNOA TACIN 


FUSED 
POWER 
CORD 


BLOWN 
FUSE 


\ DISINTEGRATED 
SWITCH 


The magnetic regulator power supply shown above evidently took 
a direct lightning strike. The switch disintegrated, the fuse blew 


and the line cord welded together. 


As shown at the right, the power supply operated normally when 
checked. The power supply under test shows normal operating 
conditions as indicated by the meter readings. Equipment con- 
nected to the supply was protected by it and thus was undamaged 


by the lightning strike. 


Readings, top left to right: Output ripple, .005; output amps, 10.07; 


and output voltage, 12.00. 


Readings, next row, from left: Line amps, 2.06; line voltage, 117.2. 
(The red-against-black readouts do not show well in a black-and- 


white reproduction.) 


make life easier in the long run. 

» Purchasing—There are two basic 
ways to purchase power supplies. 

(1) Issue a specification listing the 
desired characteristics, values, limits 
and tolerances. 

Original equipment manufacturers 
(OEMs) prefer this method because it 
allows them either to find a stock sup- 
ply that meets or exceeds their specifi- 
cations or, failing that, to request quo- 
tations for custom-built units. Those 
who purchase smal] quantities of pow- 
er supplies normally do not believe the 
time and effort required to use this 
method can be justified. 

(2) Write a performance specification 
that describes what the supply is expect- 
ed to do and under what conditions. 

This method is popwlar with consul- 
tants in all specialties. In effect, it asks 


the supplier to lend his expertise to as- 
sist the buyer in making an appropriate 
choice. It does not obligate the prospec- 
tive buyer. It bypasses the time- 
consuming job of collecting and evalu- 
ating catalogs and specifications. To be 
successful, requests should be sent only 
to solid, reputable companies. 

> Specifications and ratings—The 
relative accuracy of published ratings 
deserves a special mention because 
some vendors design supplies for inter- 
mittent, rather than continuous, duty 
and fail to mention it in their specifica- 
tions. Other vendors refer ambiguous- 
ly to the duty cycle with phrases such 
as “continuously intermittent,’ whatever 
that means. (See “duty cycle’ under 
“Definitions.”’) 

“Intermittent duty” means the supply 
cannot deliver full power continuously. 


For example, a clear specification might 
read: “20A continuous; 40A intermit- 
tent: five minutes on, five minutes off; 
50% duty cycle” or any other combi- 
nation of time and power level figures 
that result in the same temperature rise 
in the power supply. 

It may be misleading if an unquali- 
fied 40A rating. for example, appears on 
the shipping box and on the supply’s 
front panel and the actual 50% duty cy- 
cle rating for the 40A current level ap- 
pears only in the instruction manual. 

» Performance—An important factor 
in obtaining satisfactory performance 
from a regulated supply is the selection 
of the correct regulator type for the ap- 
plication. 

When power supplies are purchased 
in quantity, performance should be veri- 
fied under actual worst-case working 
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Halt Is Enou h. 
And That's f 


e 
Long and the Short 


BG estes you needed 


lo stock six antennas to ef- 
fectively cover the UHF and 
VHF portable radio bands, 

But that was then. 

Today, half will do it. 
Thanks to Centurion’s ex- 
clusive broadbanding net- 
work design (patent pend- 
ing), you need to stock 
only one antenna for UHF. 
and just two for VHE 

This technological break- 
through is good news for 
you because it simplifies 
your inventory problems. 
And because you still can 


of It. 


UHF 


400-512 MH: 


VHF 


136-1602 [148-174 MHz 


be assured that you are pro- 
viding Centurion perfor- 
mance to your customers. 

That's good news for 
your customers, as well, Be- 
cause Centurion’s molded 
antennas are built tough to 
handle rugged use. And 
because we test and 100 
percent tune every antenna 
before we ship. 

Take advantage of this 
Centurion breakthrough in 
broadbanding technology. 
Call us toll-free at 800- 
228-4563 for the name of 
our nearest distributor. 


2¥CENTURION Hin 


INTERNATIONAL, INC. 


PO, Box 82846, Lincoln, Nebraska 68501 
Toll-Free Fax: 800-848-DUCK (3825) 
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conditions. Many vendors lend one or 
more samples or sell them at a nominal 
price for this purpose. ‘*Worst-case™ 
means a combination of the worst con- 
ditions the supply may encounter in the 
field, such as high line voltage (130Vac), 
full rated load, the highest ambient tem- 
perature and continuous operation (eight 
hours minimum). 


» Reliabiliv—Except for military 


and industrial equipment. power supply 
reliability usually is not specified by the 
vendor, The best way to obtain a sup- 
ply with high reliability is to buy it from 
a reputable, quality-concious manu- 
facturer. 

High reliability is desirable because 
a reduction in reliability of 10% . for ex- 
ample, could more than offset a com- 
parable reduction in price. 


It doesn’t matter what kind of surveillance vehicle 
you drive — if you need tota/ disguise for your 
two-way radio system, STI-CO offers more than 250 
antenna models in over 50 body styles. 


STI-CO’'s disguised cellular style antennas fit any car. 


For low band, high band, UHF — any band — STI-CO 
has the quality disguised antennas you need. 


We've got you covered! 


STrco 


INDUSTRIES, INC. 


11 COBHAM ORIVE 


ORCHARD PARK, NEW YORK 14127-0656 


(716) 662-2680 
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A 13,.8V, 104 magnetic regulator power 
supply. This type of supply has demon- 
strated a failure rate of less than 0.5%. 


The main cause of power supply fail- 
ure. in the long run, is heat. Conserva- 
tively designed equipment generally 
runs cooler and exhibits greater relia- 
bility. 

Duty-cycle specifications reflect a 
supply’s heat dissipation capability. A 
unit rated at 40A and a 50% duty cycle 
could in fact be a 20A supply capable 
of delivering 40A for short periods. 
Such a mode of operation easily is pos- 
sible with magnetic regulators. But it 
leads to large temperature excursions 
and premature failure with linear regu- 
lators. Most switchers could not even 
deliver the large peaks. 

> Certification—Approvals by na- 
tional standards agencies, such as UL 
in the United States, CSA in Canada and 
VDE in Germany, are important. Ap- 
provals generally are issued to certify 
safely with respect to fire and shock 
hazards. Since the introduction of 
switching power supplies, the FCC has 
issued regulations regarding EMI and 
RFI compliance certification. 

Statements such as “designed to 
meet” and “meets” a certain standard 
do not necessarily mean that the unit ac- 
tually has been approved or certified as 
complying with the regulations. 

The better a purchaser understands 
the differences among the three major 
types of power supplies, the reputation 
of the vendor and the nature of his own 
application. the better his chances of 
making an informed decision. i. 


Off-air sensitivity and full duplex 
testing- the best of both worlds 


fale | 


pommeret A 
eee. 


rede. 


/ MAR CON! INSTRUMENTS 


ermine Gatem ne tot et PQECA 
1) mee mee 


— 
set ad paces 


; ‘\. Remember, you can always add cellular 
. i radio test capability to the model 2955. 
Simply attach the externa! adaptor and 
you are in business. 


Marconi _ 
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1 The Marconi Service Monitor has constantly 


evolved from its beginnings by adding features 
and improving performance. Now the new 2955R 


| adds 2 ,V sensitivity for remote measurements. 


It's hard to beat the 2955R. It will test sim- 
plex, duplex, and cross-band duplex (including 
cross mode operations, ie FM to AM modula- 
tion). The 2955R also offers the most versatile 
POCSAG, DTMF, and CDCSS encode/decode 
facilities found in service monitors. Complex 
systems are tested end-to-end and from audio 
through AF with incredible speed and ease. 

Both AC and DC operation makes the 2955R 
a natural for service shops, base station, and 
repeater maintenance and monitoring. 

For details on Marconi's current line of radio 
communications and cellular test sets or to 
discuss your requirements; contact: 


Marconi Instruments, Inc. 
3 Pearl Court, Allendale, NJ 07401 
Tel (201) 934-9050 Fax (201) 934-9229 


isn’t it time you 
talked to Marconi? 


How long will 
my pager battery last? 


Use this article’s equations to calculate battery life for pagers on your 
system. You'll discover a precise answer is hard to find. Meanwhile, you 
may be motivated to improve your system’s efficiency. 


By James W. Marion 
and John Lewis 


Pager users often ask the deceptively 
simple question, “How long will my 
pager battery last?” 

For a standard POCSAG numeric dis- 
play pager. the manufacturer's usual re- 
ply is, “About one month” or ‘Four to 
six weeks.’ That typical answer may ir- 
ritate customers. Almost invariably they 
want more specific information. Based 
on their experience with portable radios 
and tape players, for example, customers 
expect an exact or close estimation. 

Nevertheless, an exact answer can 
rarely, if ever, be given. Despite its easy 
use and overall simplicity, the digital 
pager is complex as far as battery life 
is concerned. Battery life may vary 
widely, depending primarily on battery- 
saver current draw, which is inherent in 
the digital code format. The paging sys- 
tem itself greatly affects battery-saver 
current draw, which varies with system 
efficiency. 

Secondary factors affecting battery 
life include current drawn by the alert 
options, the display and other features; 
and current drawn during the RF duty 
cycle’s “off time. 

An overview of all factors affecting 
pager battery life, including POCSAG 
battery-saver, paging system traffic and 
secondary factors, follows. 

For a better picture of how various el- 


Marion manages pager engineering for NEC 
America’s Mobile Radio Division in Richardson, 
TX. Lewis serves as manager of trials implemen- 
tation for the Worldwide Wireless Strategy group 
of BellSouth Enterprises in Atlanta, 


ements of battery life interact, a battery 
life calculation is provided. The calcu- 
lation is based on a hypothetical paging 
system and an NEC model R3D4-4C 
digital display pager. 

The pager no longer is made, but a 
large population exists in the field. The 


What affects 
pager battery life? 


Primary factor 


C Battery-saver current draw 


Secondary factors 


0 Alert options current draw 
O Display current draw 


O RF duty cycle ‘‘off’’ time current 
draw 


O Other features’ current draw 


What improves 
battery life? 


O Superior system efficiency 


O Proper pager use by customers 


older model was chosen for the exam- 
ple to simplify the calculation, Calcu- 
lations for current pager models usual- 
ly are more complicated because of their 
advanced features. 


Battery-saver operation 
Simply put, battery-saver features au- 


tomatically switch the pager’s receiver 
on and off to strictly limit the time the 
pager is ‘on,’ thereby conserving bat- 
tery life. In the POCSAG format, the 
battery-saver idea is carried one step 
further by using time division to restrict 
receiver operation to the portion of a 
paging transmission that contains pag- 
ing information. The use of time divi- 
sion further limits receiver ‘on’ time. 

Thus, a typical POCSAG pager has 
two modes of operation: the battery- 
saver (mode 1) and address-search 
(mode 2 or lock mode). Time division 
is employed in the address-search mode. 

© Baitery-saver mode—With a typical 
“on” duty cycle of 6% to 7%, the 
battery-saver mode is the pager’s highest 
efficiency mode. Figure 1 on page 46 
replicates a duty-cycle illustration found 
in most pager service manuals. 

For a more accurate calculation, the 
battery-saver current-draw duty cycle 
may be measured directly, using the cir- 
cuit shown in Figure 2 on page 48. The 
circuit is a common operational ampli- 
fier calibrated to convert total pager cur- 
rent into a voltage waveform. The volt- 
age waveform may be displayed and 
measured on a storage oscilloscope, and 
the results may be plotted as required. 

During the brief ‘on’ time pulses, the 
pager is looking for the start signal 
(POCSAG preamble) to switch the unit 
from its battery-saver mode to its 
address-search mode. 

The transition between the battery- 
saver mode and address-search mode is 
important in regard to current drain be- 
cause, once the preamble is detected, 
the pager’s RF section must remain on 
until the synchronization code is detect- 
ed. Depending on exactly when the 
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If This Looks Familiar... 
Take A Closer Look. 


(— GEN 
FM/AM 500A am & © RF 
VAR TONE FREQ Dee Lae, ay REC 


xX © ; 
AM SSBF micacc | “KHt/‘xI0q 


Optional Features Include: 


os egin +, W 

to offer the highest quality, ee with the best value, of any service | m 0.2 PPM TCXO 

monitor available. We are sure you will agree that the FM/AM-S5O0A is | m 0.05 PPM Hi-Stability Oven 
superior to any low cost monitor on the market today...and most Oscillator (Simulcast Paging} 
costing thousands of dollars more. m Internal Rechargeable Battery 


You.asked for more features and here they are — All Standard | _ [Approximately 2 hour Operation) 


with the FM/AM-5OOA: ———————— | High Output Amplifier {+30 dB Gain) 
gw Microphone 
m FM Signal Generator % AM Modulation Meter m ANT-2 Telescoping Antenna 


m AM Signal Generator SINAD! Distortion Meter 
m Sensitive 2 nV Receiver for AM, FM 0.5 PPM TCXO Features...Performance... 


= | Audio Demodulator Output and Dependability...the IFR 
10 Hz to 9999.9 Hz Audio Generator Microphone Input commitment. To see why we say 


PARROT TRRICNCY. ERTS: DIETS External 10 MHz Reference Input “the best is cost effective”, contact 


1 kHz Audio Generator Weight: 16 Ibs. {7.2 kg) approximately F Spel 
Average and Peak Reading RF #22 ibs. with optional battery ad authorized IFR distributor 
Wattmeter (automatically protected Size: 11.5" wide, 4.9” high, 14.3” deep in your area today for , 
generator output to 150 watts} (29.2 x 12.4 x 36.3cm) iat = demonstration. 
Frequency Error Meter with | Hz Low Price 4 ‘ 
Resolution ae 
FM Deviation Meter to 60 kHz eth dldead on , 
y fn) est York Stree 
Wichita, Kansas 67215 U.S.A. 
Phone 316/522-4981 
TWX 910-741-6952 
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POCSAG Frame 6 Pager 


| a 
POCSAG | | pocsag 
Paging System Preamble * Frames Paging System POCSAG 
No Transmission 1.125 secs | No Transmission Preamble 
576 bits of 2) 


Battery-Saver Mode Preamble Return to 
Detect a? Mode yi idk 


CEA 
Le TE 
Let tT TT 
Le 


5 7 
TIME (SECONDS) 


Figure 1. With a typical ‘on’ duty cycle of 6% to 7%, the battery-saver mode is the pager’s highest efficiency mode. This diagram 


replicates the duty-cycle Illustration found in most pager service manuals. 
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Phone or FAX us your order 
and we'll ship the same day. 


Tempo” 
Hand-Held Radios 


- Versatile, dependable:local com- 
munications! Tempo FM business 
band portables save time and 
money in providing local com- 
munications. Eliminate errors, 

_ Speed deliveries and improve 

productivity with instant person- 

to-person communications. 
Hand-helds are perfect for 
security, construction, agri- 
business, warehousing, marine 
operations, ski patrol, airlines, 
fire and police. Full line of 
accessories: 


Tempo” 
Mobile Radios 


~ Eeonomical, reliable:mobile 
transceivers are available for: 

“immediate shipment. Several 

- models offer'a choice of features 

to the two-way customer. Type. 

accepted for all business ‘and 

public safety uses, 


Hoxan” Photovoltaic 
Products 


The reliability of Hoxan solar 
“products is backed by a.10 year 

guarantee. True quality that lets 
“you enjoy complete independence 
’ from utility lines or fuel storage 

tanks. Completely modular units 
can add or subtract’ froma system 
easily. Reliability, independence, 
modularity, economy, safety. 


2050.8. BUNDY DRIVE, LOS ANGELES, CA 90025 COMML INICATIONS EQUIPMENT 
TOLL FREE: 1-800-877-7979, FAX: 1-219-826-7790 IN-STOCK AND READY TO SHIP 


ALSO IN STOCK: AEA Radio Data Products, ALEXANDER Batteries, RF Connectors, ASTRON Power Supplies, BIRD RF Wattmeters, CENTURION 
Antennas, COMM SPEC Tone Products: CONNECT SYSTEMS Telephone Interconnects, EIMAC RF Tubes, HENRY RF Amps, HOXAN Photovoltaic 
Panels HUSTLER Antennas, ICOM Radio Products, JABRO Batteries, LARSEN Antennas; MAXON Commercial Radios, MOTOROLA RADIUS Radios, 
MULTIPLIER Batteries, PIPO Touch Tone Pads, TEMPO Commercial Products, UNIDEN Scanners, YAESU Commercial Products. 
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PAGER 1.5V 


POWER 
VOLTAGE SOURCE 
AT PAGER OR 

TERMINALS BATTERY 

SHOULD BE 


1.5V 


CALIBRATE 
lL iicentivbraanuemaan OUTPUT TO 

SCOPE OR 
VOLTMETER 


* All resistors should 
be <1% tolerance. 

* Shield leads to 
pager. 

* To minimize voltage drop to the pag- 
er, R1 should be as close as possi- 
ble to the pager. 

* C1 and C2 may be required. Their values are approximately 
-001,F each. 

* Calibrate the circuit using a fixed resistor as load and a preci- 
sion digital multimeter. Adjust R3 for desired output. 

* Adjust R2 for zero output with no input (offset null adjustment). 


Figure 2. Use this circuit to measure the 
battery-saver current-draw duty cycle 
directly. 


DC Power Supplies for Performance and Profit 


Tripp Lite Makes It Easy To Satisfy Your Land-Mobile Customers and Your Bottom Line 


As a commercial twoeway radio dealer, vou know 
the importance of the power yupply that runs your 
customer's tadios, Tripp Lite has been making pre- 
crston-regitated DC power supplies for over a dec- 
ade. We know what tt takes to build a good power 
supply. And what it takes to give vou a good profit. 


All Tripp Lite PR-Series Power Supplies feature: 
© IC vattage regulation 
¢ Excellent line noise isolation 

Amomatic overcurrent protection 

High quality filtering 

Attractive, dark metal cabinets 
© Sizes from 3 te 60 amps 
With Tripp Lite, dealers get outstanding technical 
Support for answers to prod ft qucstions, plus mar 
Kering programs that really make it easy te: stock 


and sell aur products, with higher mareins than the Call or write today for 
leading competitor, Generous demo programs and complete informationon 


in-stock delivery mean more sales and more satis- all Tripp Lite products. “THE POWER PEOPLE” 


fied customers 500 N. Orleans, Chicago, IL 60610-4188 
(312) 329-1777 Fax (312) 644-6505 
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When we talked to technicians about service monitors, 
they told us they were too busy to talk. 


Now, the new HP 8920A 
solves test problems in less 
time, so you have more. 


t= 
i=} 
o 
o 
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In radio testing, you have to work 
fast to keep up. And when it comes 
to working fast, the new HP 8920A 
RF Communications Test Set can 
put you way ahead. At a very 
affordable price. 


It's ready to go when you are. Just 
connect your AM, FM, SSB or cellular 
radi the HP 8920A to get receiver 
results. Push the TX key to automati- 
cally tune and measure transmitter 
frequency, power, deviation and 
audio power. Push another key for 
full duplex measurements. 


And it goes wherever you need 

it. At only pounds, the HP 8920A 
has all the precision trouble- 
shooting tools you need in the shop 
or field. That includes an oscillo- 
scope, duplex signal generator, AC/ 
DC voltmeter and optional signal- 
ing encoder/decoder. You can add 

a spectrum analyzer with built-in 
tracking generator and RF probe to 
make short work of hard problems. 
And a built-in controller lets you 
automate routine tasks. 

So, if test problems are tying you 
up, talk to HP. Call 1-800-752-0900, 
and ask for Ext, 2149, We'll send 
you a free video that shows how 
fast the HP 8920A can give you 
more time. 


There is a better way. 


Wi7y HEWLETT 
BS PACKARD 


©1991, Vewlett Packard Company TMSPRIOL MRT 
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preamble first is detected, the pager “on 
time” could be extended for as long as 
1.125 seconds, the length of the POC- 
SAG preamble. This time is highly sig- 
nificant compared to the battery-saver 
and address-search modes, which have 
much shorter “on” times. See Figure 1. 

© Address-search mode—To under- 


POCSAG 


POCSAG stands for Post Office 
Code Standardisation Advisory 
Group, the name of an international 
group of engineers whose first meet- 
ing in 1976 was chaired by the British 
Post Office. After a series of meetings, 


the engineers reached their goal: the 
development of a mutually acceptable 
code for wide-area paging. Initially, 
the code was named after the group. 
In 1981, the code was accepted by 
the International Radio Consultative 
Committee (known by its French ab- 
breviation, CCIR) as the recom- 
mended Radiopaging Code No. 1. 


stand pager operation in the address- 
search mode requires a basic familiari- 
ty with the POCSAG format. Figure | 
includes a diagram of a single POCSAG 
transmission. Note that it is composed 
of three major parts: the preamble, the 
synchronization code and the batch, 
consisting of eight frames of two POC- 


CCIR acceptance has given rise to 
other designations for POCSAG, in- 
cluding RPCI and CCIR No. 1. 

Telocator, a U.S. trade association 
that represents radiopaging, mobile 
telephone and personal communica- 
tions services system operators, calls 
the code POCSAG. 

Among pager manufacturers, Mo- 
torola calls the code POCSAG (CCIR 
code #1); NEC calls it POCSAG; and 
Panasonic uses POCSAG and CCIR- 
RPCI interchangeably as names for 
the code. 


SAG codewords each. Additional 
batches can be transmitted without an 
additional preamble by transmitting a 
synchronization code after the first batch 
and continuing. 

Each POCSAG pager is assigned to 
one of the eight POCSAG frames. In 
other words, every pager searches with- 
in its assigned frame for paging infor- 
mation. In address-search mode, the 
POCSAG pager must turn on for every 
synchronization code transmitted. It 
must turn on during its assigned frame, 
too, once for each batch transmitted. 
The sync code and frame search action 
give an “on” time duty cycle of 17.6%, 
which is significantly higher than the 
battery-saver mode duty cycle. 


Battery life calculations 

Once the digital pager’s operating 
modes are identified, the next step is to 
calculate the overall average pager cur- 
rent draw, which accounts for all pager 
operation factors affecting battery life. 
These factors include all duty cycles and 
the time the unit operates in each duty 


MORE EMI/RFI 
PROTECTION 


HIGHER PERFORMANCE 
Independent tests show Lindgren’s double- 
electrically-isolated (DE!) design assures higher 
shielding effectiveness in low-frequency magnetic 


and high-frequency electric fields. 


MORE SHIELDING SYSTEM OPTIONS 
We offer a complete line of modular enclosures, 


cabinets, and custom rooms. 


Shielding materials, in solid-sheet or screen, 
cover almost any shielding requirements. 

Our application engineers will help you design 
enclosures that meet your requirements for 
windows, filters for power and signal lines, wave 


guide feedthrus, and lights. 


Other options include RF connectors, fiber- 
optics, special access panels, automatic doors, 
emergency exits, permanent ramps, and flush 


floors with low-rise thresholds. 


EASY MODULAR ASSEMBLY 
Our patented resilient clamping system permits 


708-307-7200 


easy assembly. Enclosures can be modified and 
relocated again and again without compromising 


performance. 


Lindgren also designs and builds a variety of 
shielding solutions for industrial, medical, military, 


and scientific applications. 
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ONLY LINDGREN MODULAR SHIELDING SYSTEMS 
ARE ASSEMBLED, TESTED, & GUARANTEED 
TO MEET SPECIFICATIONS BEFORE THEY’RE SHIPPED. 


Call us for more information and applications assistance. 


| LINDGREN 
| RE ENCLOSURES 
400 High Grove Blvd. 
Glendale Heights, IL 60139 
Phone: 708/307-7200 
FAX: 708/307-7571 
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MAXRAD 
ANTENNAS... 


Maxrad builds a picture of quality and durability that 
carries throughout our long line of land mobile, 2-way 
cellular and data telemetry antennas for mobile, 
base station, and portable radio applications. 


From our chrome loading coils with stainless steel 
rods to our rugged and dependable Yagis. 


Maxrad paints a complete picture which includes... 


¢ 


Stainless steel hardware 
Elements are 3/8” solid bar 
mounted through boom for 
rugged construction 

VHF, UHF, 800 & 900 MHz 
All stainless steel hardware 
Factory assembled & tuned 


All models UPS 
shippable 


e @ 


e¢¢oo @ 


Maxrad VHF, UHF, 800 & 900 MHz Yagis are 
constructed of rugged 6061-T6 aluminum and are 
built according to the proven designs of NATIONAL 
BUREAU OF STANDARDS 688 technical note. The 
3/8 inch elements are bolted through each boom with 
stainless steel hardware for positive RF connections. 


All models except VHF are factory assembled and 
tuned to mid-band for ease of installation. Maxrad 
VHF Yagis are field tunable or, on request, can be 
tuned to your specific transmit frequency. Our heavy 
duty models are constructed with double wall booms 
throughout. 


For superior corrosion resistance, low visibility and 
ice melting characteristics, Maxrad UHF, 800 & 900 
MHz are now offered in MAX BLACK. All Yagis are 
available with SO-239 or N female connectors. 


State of the Art Antennas 


2495 PAN AM BLVD. @ ELK GROVE, IL 60007 
1-800-323-9122 @ (708} 595-3933 @ FAX (708) 595-3951 # TECH (708) 595-3934 
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Table of calculations 


Overall average current draw calculation summary 


(1) Full ‘on’ current duty cycles averaged over 24 hours 


([(18 hours x off-peak duty cycle) + (6 hours x peak duty cycle)] + 
24 hours) x (full on current draw) + 

(2) Full ‘off’ current duty cycles averaged over 24 hours 
([(18 hours x off-peak duty cycle) + (6 hours x peak duty cycle)] + 
24 hours) x (full off current draw) + 

(3) Preamble detection current draw averaged over 24 hours 
[(number of transmitted preambles x preamble detection time in hours) 
+ 24 hours] x (full on current) + 

(4) Vibrator current draw 
(vibrator current draw x vibrator on time in hours) + 24 hours = 


(5) Overall current draw averaged over 24 hours 


Numeric calculations 

(1) (((18 x 0.4 x 0.176) + (18 x 0.6 x 0.065) + (6 x 0.72 x 0.176) + (6 x 0.28 
x 0.065)] + 24) x 6 + 

(2) (118 x 0.4 x 0.824) + (18 x 0.6 x 0.935) + (6 x 0.72 x 0.824) + (6 x 0.28 
x 0.935)] + 24) x 6 + 

(3) ([(933.3 x 0.00015625) + 24] x 6) + 

(4) (86.6 x 0.011) + 24 = 

(5) 1.315mA 


Note 1. Preamble detection time and vibrator alert on time, normally thought of 
in terms of seconds, have been converted to hours for purposes of averaging 
over 24 hours. 


Note 2. 86.6mA is the actual vibrator current measured In the sample used for 
test purposes. 


(continued on page 54) 
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cycle throughout the day in peak and off- 
peak hours. 

The average figure includes the small 
current draw that happens during the 
duty-cycle period when the RF section 
is turned off. It includes current draw 
for typical vibrator alert use because the 
vibrator is the most popular alert option. 
A vibrator motor draws a lot of current. 

© Duty cycle figures—How much 
time the pager spends in each operat- 
ing mode depends on the number of 
POCSAG batches sent per hour, the sys- 
tem efficiency, the number of sub- 
scribers on the system, the POCSAG en- 
coder batch timing and the call rate 
during peak and off-peak hours. Unless 
these facts are known, assume condi- 
tions that closely match actual system 
operation. 

For the purposes of a sample calcu- 
lation, the following assumptions are 
made: 


System conditions: 

50,000 subscribers 

0.18 peak-hour calling rate 

0.10 off-peak calling rate 

Minimum encoder batch timer setting 
Six peak hours per day 


Batching conditions: 

Three batches per POCSAG trans- 
mission 

15 10-digit calls in each transmission 


In actual practice, the number of 
batches in each transmission and the 
number of calls in each batch varies 
considerably. An ideal set of conditions 
is assumed to simplify the calculation. 

Using the conditions as defined, cal- 
culate the time the pager spends in each 
operating mode as follows: 


Peak-hour mode calculation: 

50,000 subscribers x 0.18 peak-hour 
calling rate = 9000 calls per hour. 

9000 calls per hour + 15 calls per 
transmission = 600 transmissions per 
hour. 

600 transmissions per hour X 4.3125 
seconds (the time required for a single 
POCSAG transmission as given above) 
= 43.125 minutes. 

Peak-hour summary: Given the trans- 
mission time above, during peak hour 
the pager operates in the address-search 
mode (mode 2) for approximately 0.72 
hour and in the battery-saver mode 


EE ————_e 


oP CR-355 ch tiie 
‘Interconnect Networking Neel. 


Optional features include: ee 
DID e Least Cost Routing e No Answer Transfer 7 


w camnnteeeicaaneann 


Made in America by: Trident Micro Systems 
Shown in booth # 379, 381, 383 
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Trident Micro Systems e 10221 Slater Ave., Suite #103 e Fountain Valley, CA 92708 e (800) 798-7881 
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Battery life summary 


(1) Battery capacity (using Duracell AA-MN1500): 2,450mAh 


(2) Usable battery capacity (assuming 1.1V cutoff: approximately 70%) 


(3) Hours of pager operation = (mAh x 0.7) + average pager current draw 


(4) Days of pager operation = hours + 24 


(5) Months of operation = days + 30 


Numeric calculations 

(1) 2,450mAh x 

(2) 0.7 = 1,715 

(3) 1,715 + 1.315mA = 1,304 hours 


(4) 1,304 = 24 = 54 days 


(5) 54 + 30 = 1.8 months battery Iife (using the assumed system conditions) 


Note 3: In actual practice, the battery life of the R3D4-4C pager is closer to one 
month than 1.8 months. The difference can be attributed to many factors, including 
efficiency, number of subscribers and the calling rate of the actual system. 


(mode 1) for approximately 0.28 hour. 


Off-peak hour mode calculation: 

50,000 subscribers x 0.10 off-peak 
calling rate = 5,000 calls per hour. 

5,000 calls per hour + 15 calls per 
transmission = 333.3 transmissions per 
hour. 

333.3 transmissions per hour X 
4.3125 seconds (the time required for a 
single POCSAG transmission) = 23.96 
minutes. 

Off-peak hour summary: During off- 
peak hours, the pager operates in the 
address-search mode (mode 2) for ap- 
proximately 0.4 hour and in the battery- 
saver mode (mode 1) for approximately 
0.6 hour. 

The peak hour and off-peak hour cal- 
culations are necessary because they re- 
veal for what fraction of each peak and 
off-peak hour the pager in question is 
in each of the two duty-cycle modes. Be- 


cause the number of peak and off-peak 
hours are known (or assumed, as in this 
example), it is possible to calculate over- 
all average current draw by accounting 
for the pager duty cycles and by aver- 
aging them over a 24-hour period. 

Calculation of secondary factors: Us- 
ing the initial calculations above, the 
stage is set for putting together all the 
numbers for the overall average current 
draw figures. But the initial calculations 
overlook important secondary factors 
that contribute extensively to average 
current draw. Here are the secondary 
factor calculations that are used to com- 
pute the final average. 


Off-time current draw: 

The RF off-time current typically is 
quite small, yet its effect is significant 
because the pager receiver remains 
“off for the largest percentage of over- 
all operating time. The off-time current 


draw figures are generated as follows: 


Mode 1 off-time current draw 

= 1 — (mode | on-time duty-cycle 
ratio) X (full off-current) 

1 — 0.065 x (full off-current) 
= 0.935 x (full off-current) 


Mode 2 off-time current draw 

= 1 — (mode 2 on-time duty-cycle 
ratio) x (full off-current) 

1 — 0.176 X (full off-current) 
= 0.824 x (full off-current) 


It clearly can be seen why the off- 
current is an important factor. The pager 
operates in this mode between 93.5% 
(mode 1) and 82.4% (mode 2) of the 
time. 

© Preamble detect—As shown in Fig- 
ure 1, preamble detection, also known 
as transition mode current draw, is sig- 
nificant because of the comparatively 
long period in which the pager may re- 
main in the “on” mode. Depending on 
when a preamble initially is detected, 
a pager may remain on between a max- 
imum of 1,125 seconds and a minimum 
of about 100 milliseconds. 

Assuming that the point at which the 
preamble initially is detected is random, 
it can be reasoned that, on the average, 
the preamble is detected at the halfway 
point each time. The halfway point 
represents a pager “on’’ time of 0.5625 
seconds for each preamble transmitted. 
The preamble detection current draw, 
therefore, is averaged into overall cur- 
rent draw as follows: 

[(Total number of preambles transmit- 
ted) X preamble detect “‘on” time in 
hours)] + 24 hours X (full on-current). 

The number of preambles is defined 
by the conditions set for the example. 
The number of preambles transmitted in 
a 24-hour period equals the total num- 
ber of transmissions, including peak and 
off-peak hours because each transmis- 
sion begins with a single preamble. 

© Vibrator alert current draw—Most 
pagers on the market today are ordered 
with the vibrator alert function. Because 
the vibrator option uses a high-current 
motor, current drawn during an alert 
must be figured into the overall average. 
This figuring can be done by assuming 
a certain number of calls received per 
day, the length of the vibrator alert and 
the vibrator current draw. For purposes 
of this example, a reasonable figure in- 
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ICOM 7 
CanOpenthe Door 
To All Your. 
munication Needs 


a i Mobile and Public Safety Equipment 

0 plete UHF and VHF systems 

3 3 Custom, OEM & intrinsically Safe Equipment 

ae Single Sideband / HF Equipment 

Short & Long Range Communications 

Government Sales & Rental/Lease 
Immediate Product Availability 
Professional Sales Staff 
Nationwide Service Centers 


ICOM America, Inc. 
2380 - 116th Ave. N.E, Bellevue, WA 98004 
(206) 454-8155 
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PHOTOVOLTAIC 
ELECTRICITY 


ve bas 
= 


wv Engineered power systems for remote 
sites & inaccessible locations. 

w Extreme reliability in hostile 
environments, ‘‘Bullet-proof'’ systems 
with charging capability and storage 
matched to your loads. 

~ Cost effective solar electric systems 
are often the best solutions for loads 

requiring a line extension 


Available Now al 
\ AWA ‘. 100 Skeels St 
"2 —Y \ # we say 1499 
= a) 1 
SEEM ELSS  Mamiton. mr 59040 
THE SUN ELECTRIC COMPANY SOLAREX ] 
1-800-338-6844 | 


Authorized Distributor 
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Call or write 
today— 

Avtec 

P.O. Box 599 
Batesburg, SC 
29006,USA 
(803) 892-2181 
FAX 

(803) 892-3715 


own personnel 


your command 
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Management Friendly— ACCESS” 
compiles its own comprehensive reports, al 


Budget Friendty— ata base changes can 
be made immediately on-site at the 
maintenance terminal, 


cludes five calls per day, an cight-second 
vibrator alert if the user does not reset 
the pager by then and 90mA current for 
the R3D4-4C pager. 

A word of caution Is in order con- 
cerning battery milliamp-hour capaci- 
ty. Usually, milliamp-hour capacity in 
the case of an AA battery ts quoted in 
terms of useful battery capacity from 
1.5V (nominal AA battery voltage) to 
O.8V. But a pager does not operates suc- 
cessfully at less than IV, which means 
only about 70% of the battery's rated ca- 
pacity is useful. If this factor is not tak- 
en into account, battery life calculations 
will be in error. See Table | on page 52 
for the final, overall battery life calcu- 
lation. 


What it all means 

Battery life estimates are complex as 
manufacturers indicate. In addition to 
this basic fact. calculations imply the 
following general principles: 

Good system efficiency improves bat- 
tery life. For instance, fewer transmit- 
ted preambles means less overall cur- 


rent draw for the pager. Transmitting 
fewer preambles translates into sending 
fewer transmissions over the system. 
Reductions can be made by using longer 
paging transmissions and paying care- 
ful attention to code assignment, among 
other methods. 

Users must be educated on proper 
pager use. Vibrator current draw can be 
decreased if the vibrator alert is reset 
as soon as possible when a call is 
received. Turning the pager off when 
not in use helps. So does refraining from 
playing with the pager by turning on the 
vibrator or other alert features, check- 
ing the display and switching on the 
backlight when there is no need, for 
example. 

Though the calculations may seem 
complicated. they show that the average 
pager is designed for a battery life of 
four to six weeks or more. Although 
four to six weeks of battery life is the 
target. every pager performs different- 
ly because of the complexities inherent 
in its battery-saver operation. 

AR 


WAIABLE TO 
FEDERAL GOVERS- 
MENT AGENCIES 


UNDER GSA 
CONTRACT, 
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asy ACCESS with a Soft Touch. 


Color Touchscreen Consoles from Avtec. 
ACCESS" - Advanced Concept Communications Exchange & Signaling System is a fully integrated, non-blocking, 
radio/telephone console system. Infrared color Louchsereen technology, pioneered by Avtec for control of complex, 
high capacity, voice communications systems, is fast becoming the new standard in dispatch console systems, 
Dispatcher Friendly— Most commands can be accomplished with just one touch on the easy-to-read color display. 
Maintainer Friendly— No computer programmers necded! Diagnostic and system tests can be run by your 


Avtec 


Sorry, but the era of the overpriced instrument has come and gone, 
and in its wake comes the CT Systems 3000S Service Monitor. 


with Spectrum Analyze 
only $6295. 


A full-featured Service Monitor 


r for 


We've combined the proven re- 
liability of our 3000B with the added 
advantages of our full-featured 
spectrum analyzer. The result...a 
tough, reliable, full-featured Serv- 
ice Monitor that, at only $6295, de- 
livers the best price to feature value 
in today’s two-way market. And the 
3000S is packed with standard fea- 
tures. Features like Spectrum 
Analyzer, CTCSS Tone Display, 
Oscilloscope, RF Sweep, FM 
Markers, Zero Beat, Audio Syn- 


thesizer with burst and Audio 


Voitmeter. 


Whatever your needs, on the 


bench or in the field, the CT Sys- 
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tems 3000S Service Monitor is 
tough enough to provide you with 
years of dependable service. 


Now, we could go on but we think 
that would be cruel. Just give us a 
call in the mourning, or anytime, for 
full specifications. 


CT SYSTEMS/WAVETEK 
5808 Churchman By-pass 
Indianapolis, IN 46203-6109 
317-787-5721 © 1-800-245-6356 
TELEX: 217124 © FAX: 317-788-4197 


Choosing proper frequencies 
for private carrier paging 


Everyone wanted 152.480MHz when it was the VHF frequency with the 
highest power. Now that the power limit has been raised for 157.740MHz, 
its popularity will rise. But lower-power alternatives may be far better. 


By Raymond C. Trott, P.E. 


One reason many paging system oper- 
ators get into the private carrier paging 
(PCP) business is that few frequencies 
are available for radio common carrier 
(RCC) paging. Common carriers have 
the advantage of exclusive frequencics 
they do not have to share with any oth- 
er licensees in their areas. But there are 
some advantages to being a PCP opera- 
tor, such as freedom from state regula- 
tion and a comparatively fast licensing 
process. 

Invariably, potential PCP system 
operators ask, “What is the best fre- 
quency?”’ Some who do their homework 
ask: “What about 152.480MHz? It 
seems to provide much more coverage 
with fewer transmitters because of the 
higher power and because it is in the 
ISOMHz VHF highband.” And they are 
right. 

But the problem is that everybody else 
thinks the same way. Potential license 
applicants look for areas where 
152.480MHz is available and find that 
there is too much activity on it already. 

Many of them do not realize that other 
available frequencies offer satisfactory 
coverage. These other frequencies, in 
many areas, are not congested. 


Allocated paging frequencies 

Table | above shows the number of 
private and common carrier paging fre- 
quency allocations. The fact that a fre- 


Trott is president of Raymond C. Trott Consult- 
ing Enginecrs, Irving. TX. He is a fellow and 
director of the Radio Club of America; a mem- 
ber of IEEE and of its Vehicular Technology So- 
ciety’s board of governors; and a member of MRT's 
editorial advisory board. 


Table 1—The number of frequency al- 
locations, by band, for common and 
private carrier paging. 


COMMON 
CARRIER 


PRIVATE 
CARRIER 


BAND 
Lowband 
Highband 
UHF 
900MHz 


TOTAL 


quency is allocated does not necessari- 
ly mean it is available. 

* Lowband VHF—In the VHF low- 
band, 30MHz to SOMHz band, RCCs 
have 32 exclusive channels, and private 
carriers have none. That is not so bad, 
actually, because from a technical per- 
spective, lowband VHF is the least 
desirable band for paging systems— 
although the equipment may be the least 
expensive for that band compared to 
other bands. 

® Highband VHF—In the 1S50MHz 
VHF highband, RCCs have 22 channels 
available. Eighteen actually are channel 
pairs originally used for mobile telc- 
phone. One frequency in a pair is for 
the base transmitter and the other is for 
mobile transmitters. Until a few years 
ago, FCC rules permitted paging on 
these channels, but only on a secondary 
basis. Presently, RCCs may offer mo- 
bile telephone and paging service on a 
primary basis on these 22 channels. 

For an RCC to opcrate a paging trans- 
mitier on the mobile transmitter fre- 
quencies, the FCC requires a detailed 


interference analysis. 

The mobile frequencies may be used 
for remote control purposes, too. 

For private carriers, the VHF high- 
band has only four frequencies allocat- 
ed for paging only. 

¢ UHF—In the 450MHz UHF band, 
26 frequency pairs are allocated to 
RCCs. As is the case with the VHF 
channel pairs, the base station frequen- 
cies are available for paging use and, 
with a detailed interference analysis, so 
are the mobile channels. Similarly, the 
mobile channels can be used for control. 

Private carriers have nine UHF 
channels. 

© 900MHz—The FCC has allocated 
40 RCC paging channels in the 93IMHz 
band. Three of them are set aside for 
nationwide paging. 

Forty channels are allocated for licen- 
sees eligible to apply under Part 90 of 
the FCC rules. Twenty of those chan- 
nels are reserved for use by businesses 
that operate paging systems for their 
own use. These businesses may not sell 
paging service to others. 

The other 20 channels are available 
for PCP system operators. Table 1 
shows 20 private carrier frequencies at 
900MHz. 

Private carriers have 20 channels in 
the 929MHz band. If and when the 20 
channels allocated for individual busi- 
nesses are full, such businesses may ap- 
ply to use PCP frequencies, too. 

Summarizing, 120 frequencies are 
available for exclusive use by RCC 
licensees for paging systems. Private 
carricr licensees have 33 shared fre- 
quencies allocated to them. 


Frequency comparisons 
The most popular PCP frequency has 


—— 
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We’re still growing. 


When it comes to antenna sites in Southern California, we’re the cream of the crop. But we’re 
not about to rest on our laurels—we’re expanding to meet the growing needs of our customers. 

From our Laguna Peak site, we offer coverage of Oxnard, Ventura and Camarillo. Our Edom 
Hill site provides coverage that extends from Palm Springs, to Indio, to the Salton Sea. And, for 
those who want to develop their own antenna sites, parcels of land at Oat Mountain in Chatsworth 
are now available. 

Since 1956 we've been serving a wide variety of companies in both the private and public sectors. 
In addition to a roster of antenna sites ranging from the Mexican border to the area north of Santa 
Barbara, we offer capabilities such as secure facilities, standby power and air conditioning, as well 
as conventional and trunked community repeaters. 

But what's most important of all are the long term relationships cultivated by the personal 
involvement of Rich and Jack Reichler. 


Meridian Communications 
23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818) 888-7000 © Fax (818) 888-2857 
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been 152.480MHz because, until Au- 
gust 1990, it was the VHF PCP frequen- 
cy with the highest power limit—350W 
transmitter output. In August 1990, the 
FCC raised the power limit on 
157,740MHz from 75W to 350W, giv- 
ing PCP operators two high-power VHF 
frequencies. 

On frequencies below 900MHz, pow- 
er levels are specified as transmitter out- 
put, not effective radiated power (ERP). 
At VHF, private carrier systems may use 
a high ERP, well beyond 500W, through 
the use of high-gain antennas. On the 
other hand, RCCs are limited in most 
cases to SOOW ERP. provided the anten- 
na height is less than 500 feet above 
average terrain (AAT). 

Here arc some examples of typical 
ERP levels for private carrier frequen- 
cies (Table 2 at the right): 

On 152,.480MHz, with 350W trans- 
milter output, [80 fect of feedline and 
a 6dB omnidirectional antenna, the 
practical ERP limit is 1000W. With a 
side-mounted antenna, a directional pat- 


tern and l0dB gain in the direction of 


Table 2—Available private carrier pag- 
ing frequencies and their power limits. 


PRAC- 
FRE- TRANSMITTER =TICAL 
POWER LIMIT ERP 
IN WATTS 


QUENCY 
IN MHz LIMIT 
152.480 
157.740 
154.625 
158.460 


462.750 
(250) 
462.925 350 2,800 
(250) (2,000) 
465.000 35 280 


929.0125 - 1,000" 


929.9875 1,000 


"maximum 1,000 feet above average 
terrain. 


maximum power, the ERP is about 
2 1OOW. 

On 154.740MHz, with 75W transmit- 
ter output, 180 feet of feedline and a 6dB 
omnidirectional antenna, the practical 
ERP limit is 275W. The 75W limit has 
been raised to 350W; 75W transmitters 
are in common use in systems built be- 
fore the power increase. 

These ERP figures are reduced when 
more feedline, lossier feedline or both 
are used, and when isolators, cavities 
and other lossy devices are inserted be- 
tween the transmitter and the antenna. 

Many system operators use side- 
mount antennas to boost the gain above 
6dB in some directions. An increase to 
10dB is common. In the collinear direc- 
tional mode, as much as 12dB can be 
achieved. That much gain increases the 
ERP significantly. 

Even private carrier systems with 
75W transmitters are not necessarily at 
a power disadvantage compared to 
RCCs. For example, an RCC system in 
Dallas uses side-mounted antennas with 
so much gain that its transmitter power 


P1356 - Status Reporter 


Sigione Inc 


225 So. Swoope Ave Suite105 
Maitland, FL 32751 

FAX: 407-628-5820 PH: 407-628-4828 
Toll free: 1-800-525-8663 


SIGIONe 


Making Your Radio System Do More For You 


Mabile Radio Technology May 199! 


OW... Say it without a word on 900 MHz Trunking 


Works On 2.5 KHz Deviation 900 MHz Trunking 

V Because Sigtone status systems use a unique and highly 
reliable signalling protocol they will work on all the very 
narrow 2.5 KHz deviation 900 MHz trunked systems 


No More Wasted Time 

V Don't wait for a free channel to report a status condition. 
Simply press one of the 11 Status buttons on the P1356 
and let tne system take care of the rest 


Free-up Busy Radio Channels 

¥ Status reports are sent in the blink of an eye when a 
channel is available. and automatically acknowledged to 
ensure the message gets through. 


Improve Fleet Management 

¥ Identification, status, and selective calling provide the 
dispatcher with the fleet management tools needed to 
dramatically improve dispatch efficiency and control. 


Other Features 


V7 ANI. emergency alarm modes. silent status interrogation, 
time out timer, horn honk, hidden mic input. and tone 
blanking are some of the other features available. A P1356 
system can be implemented on your existing VHF, UHF, 
800/900 MHz conventional or trunked radio system. 
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es a new crest of radio design achievement— CIT/ADEL by Fujitsu Ten. 


Built upon a skillfully crafted chassis and heat sink, CIT- Using CITADEL’s special modems, you can key data from 
ADEL is a veritable fortress surrounding flawless radio per- the control station’s PC, transmitting up to forty alpha- 
formance. CITADEL mobiles meet military specifications for numeric characters to the LCD screen of a designated mobile 
shock and vibration and are backed by our famous five-year unit. Great for taxi dispatch or similar applications. 
parts warranty. Channel congestion problems are solved by our unique 

CITADEL’s exclusive digital band-wave tracking system software provisions, allowing automatic multiple channel ac- 
provides up to ninety-six channels of uniform performance cess, Every radio is DCS capable as well as CTCSS. 
over the radio’s specified bandwidth. In addition to our chan- Obviously, CITADEL promises new experiences for every 


nel expansion option, a host of extras are available, including _— type of radio user. We'll tell you the entire story in our de- 
trunk mounting of our scanning radio. An add-on RF module tailed information package, as well as the location of your 
allows maximum legal transmit power. nearest CITADEL dealer. 


Fujitsu Ten © 19600 South Vermont Avenue ¢ Torrance, California 90502 © 800-421-1996 (213) 327-2151 Fax: (213) 532-5556 
Fujitsu Ten Canada e 1149 Bellamy Road N., Unit 1 ¢ Scarborough, Ontario MIH 1H7 © (416) 431-9332 Fax: (416) 431-1745 
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had to be reduced to 50W to keep the 
ERP down to the 500W limit that ap- 
plies to RCCs. 

The other two private carrier VHF 
frequencies have low power limits that 
make them usable, in many cases, only 
for a restricted coverage area, such as 
in-building-type coverage. The ERP that 
can be achieved with a 20W transmit- 
ter does not amount to much. 


VHF high-power penalties 

New license applications are filed by 
those looking to enter the PCP business 
and by current operators who have been 
fortunate to fill their present frequencies 


and who seek more channels for 
expansion. 
Although the 350W_ frequencies, 


152.480MHz and 157.740MHz, are 
highly appealing, you should take a 
close look at what you may be getting 
into on those frequencies. They may 
penalize you in the long run. 
Coordinating new 350W systems on 
these frequencies may require extra 
work. The FCC-designated frequency 


Designed in EUROPE by KATHREIN 


coordinator, the National Association of 
Business and Educational Radio 
(NABER), requires the submission of 
field data that show actual loading. Un- 
less NABER approves the additional 
loading your proposal represents, the 
FCC may not grant your application. 


Surveys of many cities 
have revealed several 
UHF channels with little 
present activity. 


You would be wise to consider a UHF 
frequency. A UHF system may require 
more transmitter sites than a WHF sys- 
tem to cover the same area. But the 
coverage is highly reliable. Moreover, 
you are much more likely to find a fre- 
quency with no co-channel systems— 


though nothing prevents future systems 
from being built on the frequency. 

Surveys of many cities have revealed 
several UHF channels with little pres- 
ent activity. As late as 1989, two UHF 
channels were unoccupied in Chicago, 
an areca where one would think all the 
channels would be in use. 

FCC rules for UHF PCP frequencies 
allow 350W transmitter output, al- 
though 350W UHF transmitters have 
been hard to find. As off-the-shelf 
items, 250W transmitters are more com- 
mon. With 10dB omnidirectional anten- 
na gain, a practical ERP level of 2,000W 
may be achiceved—more, with higher- 
gain, directional antennas. 

That much power is sufficient for 
adequate coverage of large urban areas. 
For example, the Dallas-Ft. Worth area 
is covered by a 450MHz system that 
uses two 250W transmitter sites with 
more than 2,000W ERP power levels. 
The system has no co-channel neigh- 
bors, in part because the system is so 
heavily loaded it has led other applicants 
to use other available frequencies. 


PROFESSIONAL ANTENNAS 


for 


800 MHz TRUNKING 
WORLD CLASS ORIGINALS FROM SCALA 


Manufactured in AMERICA by SCALA 
PROVEN PERFORMANCE AND RELIABILITY WORLDWIDE I! 


True professional quality, with features and advantages originally developed by Kathrein 
for the critical European market, including integral mounting castings, capacitively-fed 
dipoles to minimize internal solder connections and the use of heavy-duty copper and 
brass internal components. 


These broadband center-fed omni antennas will help you get optimum performance from 
your 806-866 MHz trunking system. Your time and money are too important to waste on 
inferior copies. Insist on the originals! For full information on these and other quality land- 
mobile antennas please contact us at your convenience. Let us help you enjoy the Scala 
advantage. 


Model OGT8-806 (740-000 : 8 dBd gain, 8° V beamwidth 


Model OGT9-806 (740-080): 9 dBd gain, 6.5° V beamwidth 


See our full line of omni and directional 800/900 MHz trunking antennas at SCALA's 
Booth 124/126 at the IMCE show in Anaheim - March 26-28, 1991 


SCALA ELECTRONIC CORPORATION 
Post Office Box 4580 Phone: (503) 779-6500 
Medford, OR 97501 Fax: (503) 779-3991 
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e 5 WATT WITH DIE-CAST 
FRAME / SLIDE-OFF BATTERY 

@ 1 WATT/1 CHANNEL VHF USER 
WITH FULL ACCESSORIES AVAILABLE 

@ 2 WATT/2 CHANNEL VHF AND UHF WITH 

MONITOR BUTTON 
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TEKHK’S NEW 2 WATT UHF FULL 
TRANSCIEVER IS THE SIZE OF 
A CREDIT CARD! FEATURES: 

@ 2 WATTS, UHF 

@ 0.25uV Rx 

@ <10 mSEC ATTACK 


_ TERK |S IN ITS FOURTH YEAR AND GROWING. OUR POLICY OF LOWEST 


PRICE, FAST DELIVERY AND SaSaearn KEEPS OUR CUSTOMERS — 


. NSAS CITY, MISSO 


cS Dace a Se dae eee 


One of the allocated UHF frequencies 
has a 35W transmitter output limit. It 
is ideal for covering a small arca. Be- 
cause of its low power limit, the fre- 
quency has not been popular. Thus, it 
may not be available in your areca. 


900MHz 

With respect to power limits, the FCC 
treats the 900MHz frequencies dilter- 
ently from channels below 900MHz. 
Although a transmitter power output 
limit appears in the rules somewhere, 
it is of little practical consequence com- 
pared to the ERP limit of 1000W at 
1,000 feet AAT. This limit places PCP 
systems on a relatively equal power level 
with RCCs. Still, in this band as in the 
others, RCCs have exclusive frequency 
assignments, whereas PCP frequencies 
must be shared. 

Fortunately, a frequency search is 
likely to reveal one or more 900MHz 
PCP channels not being used in a giv- 
en area. For PCP system operators who 
want to build regional systems that use 
the same frequency in different areas, 


Fortunately, a frequency 
search is likely to reveal 
one or more 9OOMHz PCP 
channels not being used in 
a given area. 


the 900MHz band offers the best chance 
for finding a suitable frequency. 


220MHz band 

NABER has asked the FCC to assign 
four channels in the 220MHz band for 
private carrier paging. But do not rush 


out to file an application or to buy 
equipment. Approval of the request is 
far from assured, and final action on the 
request may be months or years away. 


Future power increases 

The FCC’s grant of increased trans- 
mitter power output on 157.740MHz 
was somewhat unexpected because the 
commission previously had turned 
down an identical request. It just goes 
to show that what is not possible today 
may be possible in the future, but no one 
knows for sure exactly when. 

Opposition to VHF and UHF PCP 
power increases stems from possible in- 
terference to two-way radio users on ad- 
jacent channels. 

Even without power increases, sys- 
tems can be configured to use current 
power levels without too much trouble. 
The use of low-power channels actual- 
ly may work to an operator's advantage 
in some cases because the perceived 
“undesirability” of the frequencies may 
leave them free of co-channel users. 


ey 


What Really Turns You On 


The "Smart Vox", used with any of our audio accessories, will 
recognize your voice in varying noise - from quiet to 

deafening - and will consistently turn on your radio . . . but only 
when you talk. No loss of words at the start of a message, no 
false keying, no adjustments, no modifications. 


How's that for a turn on? 


For completely HANDS-FREE, RELIABLE RADIO 
COMMUNICATIONS, get turned on by our "Smart Vox". 
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Contact: 


seccom 


CORPORATION 


1400 North Shoreline Blvd. 
Mountain View. CA 94043 


(415) 965-8020 
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PROBLEM: 


HOW CAN YOU PROVE 


THAT A PAGE 


SOLUTION: 


HAS BEEN SENT? 


The Ventfier’ from Hark Systems 


In today's competitive marketplace it 
may not be safe to assume that a page 
has been delivered. We control what we 
can, and yet there are factors that we 
cant always keep a tight grip on. 

Whether yours is the company 
responsible for dispatching the page, or 
the one responsible for the system 
delivering it, the ability to verify that the 
page actually went out over the air could 
keep business from slipping through 
your hands. 

The Verifier is the Hark solution 
designed to provide you with those 


critical performance details. This flexible 
paging decoder, when teamed with a 
printer or video display terminal, and an 
audio source, will verify the pages be- 
ing transmitted. The Verifier proves not 
only that the page was sent, but it also 
verifies the digital message and the time 
sent, as well. 

For the paging system engineer the 
Verifier is a valuable piece of test equip- 
ment that can provide much needed 
statistics when located in the shop, or at 
a distant transmitter site. For the TAS or 
Paging General Manager, the Verifier is 


FIND YOUR HARK SOLUTION. CALL: 1°800eFOReHARK. 
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asales and service tool capable of pro- 
viding value added information to that 
key account. 

The Verifier from Hark Systems. ..the 
solution designed to put the proof that 
a page was sent...in the palm of your 
hand! 


| 


HARK 


Hark Electronic Systems, Inc. 
1810 Old Trolley Road 
Summerville, SC 29485 

FAX: 803-873-5277 


When you see your techs standing in line 
waiting for the service monitor, you know 
your profit line is parked... and in idle. 
Now, with the remarkable low cost of the 
new Ramsey COM-3, you can have a 
service monitor on every bench. COM-3 
can tum wasted idle time intonew found _ gear. 
“profit” time. In addition, COM-3 will easily 
tum a profit in the field. Engineered as a 


NovAtel delves into 
infrared technology 

NovAtel Carcom, Calgary, Alberta. 
has eliminated the coil cord from a cel- 
lular mobile unit handset with the use 
of infrared technology. The infrared 
handset operates from a line-of-sight 
distance from [0 feet to 30 feet outside 
a vehicle. 


BellSouth buys Graphic; 
Ericsson purchases SCE 

BellSouth is expected to close on its 
acquisition of Graphic Scanning next 
month, obtaining 32.4 million shares. 
Graphic Scanning operates 330,000 
pagers in 21 markets in the United 
States, and the purchase of Graphic in- 
creases BellSouth's domestic pagers to 
1 million. 

Spectrum Communications & Elec- 
tronics, Hicksville, NY, Graphic Scan- 
ning’s paging and voice mail manufac- 
turing subsidiary, will be purchased by 
LM Ericsson for $6.5 million. 


Mobile satellite groups 
choose bird builders 

American Mobile Satellite and 
Telesat Mobile have chosen Hughes 
Aircraft and Spar Aerospace to build 
their mobile satellites. Hughes will sup- 
ply the spacecraft bus, and Spar will 
supply the communications payload to 
both companies. 


Firm targets market data, 
spectrum acquisition 

Mobile communications market re- 
search, spectrum acquisition and busi- 
ness development are functions of newly 
formed Spectrum Resources, Falls 
Church, VA. The company has been es- 
tablished by A.C. Miller, former vice 
president of American Mobile Systems. 
The company is at 307 Buxton Road, 
Falls Church, VA 22046: telephone 
703-533-1312. 


Wyant McAvoy renews 
Comm/Sure protection 
Wyant McAvoy Insurance Agency, 


Fresno. CA, has renewed with 
Comm/Sure for mobile communications 
equipment loss and damage protection. 
Comm/Sure offers a non-deductible re- 
pair or replacement for most causes of 
loss, an after-warranty support service 
and a guaranteed next-day claim settle- 
ment service. Wyant McAvoy and Commy/ 
Sure may be reached at 800-344-7391. 


Telocator offers pagers at a reduced rate 


Telocator has established a group pur- 
chase plan that extends reduced prices 
for pagers to its membership. Dial Page. 
NEC. Panasonic. International Telecom 
Systems and Shinwa Communications 
of America are participating in the 
program. 

Telocator, a Washington, DC-based 
trade association representing mobile 
telephony and paging interests, said 


prices quoted by the participating man- 
ufacturers were well below what small 
carriers have been quoted in the past. 

Telocator will process the orders from 
its membership and send them on to the 
manufacturers. The pagers will be 
shipped directly from the manufactur- 
ers to the carriers. so the trade associa- 
tion will not keep an inventory. 


Texas college offers land mobile training 


Texas State Technical Institute in 
Waco offers curriculum on land mobile 
communications. The college provides 
a three-month training session that in- 
cludes information on hand-held radios, 
base stations and repeater systems, 
trunking and cellular telephones. After 
completion of the training program, par- 


ticipants reecive a land mobile techni- 
cian endorsement, 

Courses may be substituted to meet 
the needs of a particular company, and 
participants cun take additional courses 
if necessary. For information on the pro- 
gram. telephone Davis Matteson at 817- 
799-3611, extension 2943, 


FAX; (716) 924-4555 
TELEX: 466735 RAMSEY Cl 
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rugged, full featured portable, the re- 
chargeable COM-3 will take your services 
where others can't. And, with its 
advanced microprocessor circuitry, COM-3 
speeds your techs’ testing capabilities, 
keeping your profit line moving... in full 


COM-3. The new service monitor that 
works harder for less. 


RAMSEY ELECTRONICS 
793 CANNING PARKWAY, VICTOR, NY 14564 


= 


ORDER DIRECT—CALL 716-924-4560 
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Quality crafted in the USA 


_ ©) offers up to 16 charinels with: advanced features 


= : communications, the KG105 may be ea ee 1 need. 


© Kyodo West, Inc. - P.O. Box 112728 = Pittsburgh, PA 18241 USA: aig 281-789! 


kyo wast 


~ In today’s fast-paced world, you need a way to stay in touch. 
The versatile, easy-to-operate KG105 mobile radio ~ 
complements today’s lifestyle. Compact and durable, it’s 

» perfect for in-dash, under-dash or trunk mounting. And, its 
- Mnodernized circuitry, developed from advanced technology, 
guarantees proven quality performance. 


Our KG105: 


* is available for VHF low band, VHF high band or 
UHF bands; 


~» like tone squelch and selective calling; and 
_ can be used as part of a desk-top base station. 


For yersatility and dependability in your day-to-day 


a Give ¢ Kyodo West a call today fos see, how w we can cooperate 
with you in all your communications’ needs. 


kyodo west” 


Kyodo means cooperation. ia 
600) 535-2062 + Fax: (412) 221-9518 
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News 


Philips Telecom closes pager sales office 


Philips Telecom has closed its U.S. 
office in Maitland, FL. but continues to 
manufacture pagers in Cambridge. En- 
gland, for the European market. The 
withdrawal from the U.S. market has 
left some of its employees jobless, and 
others have secured new positions. 

Philips Telecom general manager Ed- 


ward Mathieu leads Sigtone’s U.S. op- 
eration as vice president and general 
manager. Sigtone recently moved to 
Maitland from Huntington Beach, CA. 
According to Sigtone, Florida is closer 
to South American markets than 
California, and the company wants to 
target these markets in the future. 


CNW unveils warranty program 


Communications Northwest (CNW), 
Portland. has incorporated a five-year 
warranty program for the two-way ra- 
dio market. The ‘Today's Solution to 
Tomorrow's Problem” program is 
backed by Lloyds of London and in- 
cludes: 

© no deductible. 

* no limit on the number of repairs. 

* nationwide service. 


Harris RF receives 
Army Blue Ribbon title 

Harris RF Communications Group, 
Rochester, NY, has received the Army 
Communications-Electronics Com- 
mand’s Blue Ribbon Contractor desig- 
nation for dependable quality and 
delivery. 


Valmont appoints rep 

Valmont Industries. Valley. NE. has 
named Montague-Murray as its 
representative for New England. The 
rep firm may be reached at 
617-331-4880. 


* a toll-free number for assistance. 

Equipment backed by the warranty 
program must be purchased new. and 
must have a minimum 90-day labor and 
a one-year parts original factory 
warranty, 

Repairs can be completed by the deal- 
er who sold the warranty. Reimburse- 
ments are made within 30 working days. 


Uniden passes vocoder test 

Uniden America, Ft. Worth, TX, has 
passed the vocoder test for its speech 
decoders under the second gate in 
CTIA’s lockdown test plan. The vocoder 
test mandates that the mobile and sys- 
tem vendors test their speech decoders 
against a decoder provided by Motoro- 
la, Schaumburg, IL. The CTIA test in- 
cludes four tests of gates that must be 
passed to be included in the lockdown 
matrix. Uniden has been developing 
digital signal processor equipment for 
digital cellular mobile telephone since 
1989, 


Decibel designates 
factory warehouses 
Decibel Products. Dallas. has ap- 
pointed two additional factory- 
authorized warehouses to join Ll other 
U.S. warchouses and six international 
warehouses that stock Decibel products. 
The new warchouses are Communi- 
cations Associates, 305 N. Republic 
Ave., Joliet. IL 60435; and Communi- 
cations Express, P.O. Box 1158, Clifton, 
NJ 07014. 


Comcast wants to link 
cellular, cable, PCS 

Comcast has asked the FCC. for 
authority to experiment with personal 
communications services (PCS) tech- 
nology in five markets where it provides 
cable TV service. The Philadelphia 
company wants to interconnect PCS sig- 
nals with a cellular telephone network 
and a cable distribution system, as well 
as testing the signals with cable systems 
only, 


CA trucking group 
to add cellular phone service 
The California Trucking Association 
plans to purchase cellular telephones 
and service from PacTel Cellular, Ir- 
vine, CA, for use by its members. The 
group estimates the arrangement could 
net 20,000 cellular phones sales. The as- 
sociauion has 2,500 members statewide, 
and its members will be able to use 
voice and data transmissions in their 
respective trucking operations with the 
service. 


Guess Who's coming to Trunking? 


LTR® Logic, Interconnect, Networking, Airtime Logging and ID Validation. 
Set another place at the Table! 


Trident 
Micro 
Systems 
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For dessert, we recommend RadioPac Ill as your billing software. 


(800) 798-7881 


(We take care of the dishes.) 


LAW is a Replsictel eradeinatk af EP Johnsen Cu 
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Larsen Antennas Come Through Loud And Clear. 


Those whose lives and livelihood depend on clear More than 25 years of industry leadership go into 
communication, depend on Larsen antennas. Law every one of our products. Over 800 in all. Each with a 
enforcement officers. Fire fighters. Construction crews. specific use, And all backed by our No Nonsense one 
Oil explorers. The list is endless. So are the advantages. year warranty. 

Larsen antennas communicate further and more In the U.S.A., call 1-800-426-1656 or 206-944-7551. 
efficiently. Our exclusive Kilrod” stainless steel whips In Canada, call 1-800-663-6734 or 604-872-8517. 
turn maximum power into clear communication, It'll be the beginning of a beautiful and 
not resistance heating. The whip increases flexibility profitable relationship. 


and minimizes radiation pattern distortion. The 
result is a clear, constant signal. 


rsen Fintennas 


’ sags 
Larsen’ and Kalrod™ are registered trademarks ot Larsen Plectronics, Ine., U.S.A. 
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News 


SprintNet joins 
ARDIS network 

US Sprint's SprintNet public data net- 
work has been connected to the ARDIS 
nationwide radio data network, enabling 
customer access to their company's 
mainframe computers via hand-held and 
portable computers with radio modems. 


Mobile Mark expands 
with European factory 

Mobile Mark, Schiller Park. [L. 
opened a European factory in Stafford- 
shire, England. The manulacturer’s sub- 
sidiary, Mobile Mark (Europe) Ltd., 
manufactures vehicular antennas for 
two-way and cellular markets. 


Cellular carrier purchases paging, SMR systems 


A subsidiary of Century Communi- 
cations has bought paging, SMR, IMTS. 
and telephone answering operations 
from Hendrix Electronics and Hendrix 
Radio Communications, Century owns 
or has agreed to purchase cellular tele- 


phone systems serving markets with a 
total population of 2.350.000, The Hen- 
drix operations serve areas near Yuma, 
AZ, and Blythe, Brawley and El Cen- 
tro, CA. 


ISS establishes pact for backup use of uplink 


ISS Engineering. Palo Alto. CA, has 
reached an agreement with GE Ameri- 
can Communications for the use of GE's 
South Mountain uplink in Ventura 
County, CA, as a backup to the ISS link 
in case of a disaster. The company re- 


Direct Conversion moves 

Direct Conversion Technique, a man- 
ufacturer of RF test equipment, has 
moved to 1245 Forest Ave., Des Plaines, 
IL 60016; phone 708-827-2280; fax 708- 
827-2280. The office and manufactur- 
ing facility consolidates operations, in- 
cluding administration, assembly and 
test, Warchousc, and research and de- 
velopment. 


¢ 


GOs 


‘f 


cently installed an automatic transfer 
backup power generator with 24-hour 
remote monitoring and automatic redun- 
dant switching to further ensure paging 
customers satellite delivery of their pag- 
ing signals in the United States. 


Antenex names distributor 


Antenex, Wood Dale, IL, has named 
Talley Electronics, Santa Fe Springs, 
CA, as a full distributor of its mobile 
and portable antenna products. Talley is 
at 9871 Pioneer Blvd., Santa Fe Springs, 
CA 90670; phone 800-221-5967. Ware- 
houses include: Hayward, CA, 800- 
223-4949; San Diego, 800-869-8515; 
and Phoenix, 800-727-7410. 


i @ Model 813A 


Now there is a compact, affordable Morse code identifier that's 
perfect for Common Carrier, Maritime, Aviation, Land and Amateur 
radio identification. Introducing the Securitron Model 813A. 

The Model 813A features multi-mode operation, field replaceable 
memory, adjustable audio and programmable code speed, tone ™ 
and repeat interval ... all in a rugged miniaturized design. For 
complete details on the Model 813A, contact Securitron today. 


(408) 263-6434 


Securitron Company « P.O. Box 32145, San Jose,Califon 


70 Mobile Radio Technology May 1991 


Circle (62) on Fast Fact Card 


Bird picks reps 

Bird Electronic, Cleveland, 
named two representatives: 

¢ Tritek serves New England for sales 
to original equipment manufacturers, in- 
dustrial and calibration laboratories, and 
the federal government. The rep com- 
pany is at 155 Middlesex. Burlington, 
MA. 

* Saber Associates handles Alabama, 
Florida, Georgia, Mississippi. North 
Carolina, South Carolina and Tennes- 
see. It has offices in Melbourne. Orlan- 
do, Ft. Lauderdale and Tampa, FL; At- 
lanta; Huntsville, AL: and Raleigh, NC. 


has 


Sinclair opens 
southwest office 

Sinclair Radio Laboratories, 
Tonawanda, NY, has opened a sales of- 
fice and warchouse in Grand Prairie, 
TX. The southwest location serves Ar- 
kansas, Kansas, Louisiana, Missouri, 
Oklahoma and Texas. 

Charles Penry is the office’s area 
manager. The office address is 2009 
108th St.. Suite 905, Grand Prairie, TX 
75050; phone 214-988-9966 and 890- 
926-7886: fax 214-641-4884. 


Boston Transit contracts 
Safetran for signaling 

The Metro Boston Transit Authority 
has signed a contract with Safetran Sys- 
tems. Louisville. KY. for its signaling 
and communications system on the 
Everett Junction Line. a 


STANDARD FEATURES 


e Reliable Synthesized Design 


Thermostatically Controlled 
Cooling Fan 


e 110/220 VAC Power Supply 
Variable Power Output 

e Modular Construction 
Multi-Function Interface 

e Continuous Duty Cycle 

« TX and RX Deviation 


Rangers Marathon line of economical, synthesized 
repeaters may be used as full duplex radios for base 
stations, community repeater, control, !eased-line 
elimination, point-to-point communication or as full duplex 
links for 2-way communication systems. The Marathon 
Repeater Line is housed in a small compact rack enclosure 
with built-in auto select 110/220 VAC power supply. The 
optional duplexer and CTCSS can be easily installed inside 
the enclosure. Ranger's standard 15 pin multi-function 
interface connector (MFI) is located on the rear of the unit 
for easy installation of external accessories and options. 


FOR FURTHER INFORMATION CONTACT 


Meters RANGE 


Communications, Inc 


REMOTE 
TELECOMMUNICATIONS 
WITH NO STRINGS 
ATTACHED. 


The Voyager rural telephone system is an advanced telecommunications 

system designed to deliver cost effective, reliable service to remote or 

inaccessible areas. Voyager is ideal for e Oil Platforms e Islands e Mountain Resorts 
e Highway “Call Boxes” e Construction Sites e Special Public Events e Emergency 
Communications e Mobile Telephone Communications. 


Regardless of your remote telecommunications need, Voyager offers the most advanced 
“No Strings Attached" telephone service available. 


3377 Carmel Mountain Rd., San Diego, CA 92121 
(800) 446-5778 @ TEL: (619) 259-0287 @ FAX: (619) 259-0437 


1991 Ranger Commurncations, inc 


STANDARD FEATURES 


Synthesized Full Duplex System 
Line-Of-Site Range up to 25 miles 
Privacy Code (over 100,000) 

Call Limiter (1-99 minutes) 
AS-232 Port for Validation and 
Logging 

VHF - 220 MHz - UHF 


Easily Programmed with DTMF 
Telephone 


Selective Calling 
Auto Ring Back 
Range Extending Repeater Available 


Compatible with DTMF and 
Rotary Exchanges 
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A CT update 


Ambo joins ACT volunteer leadership council 


Steve Ambo, the service manager at 
the Motorola service center in Wood 
River, IL. has been elected to the As- 
sociation of Communications Techni- 
cians (ACT) volunteer leadership coun- 
cil, ACT is a membership section of the 
National Association of Business and 
Educational Radio (NABER). 


Ambo said he heard about the associ- 
ation through Ranken Technical College 
in St. Louis, where he graduated in 
1986. He worked there once as a night- 
Ume substitute instructor, and he serves 
on the college’s communications sector 
instructional review board. 

Ranken encourages its communica- 


The ULTIMATE 
vosooy.sunosoor PROTECTION... 


ena tornnerietes of LEATHERSMITH’s cases Rich, full-grained 
leather cases for 


for two-way radio equipment. 
the latest models 
In stock now! 


LEATHERSMITH's speclally-developed, steer 
hide leather cases are expertly designed by Penn- 
sylvanla craftsmen. 


LEATHERSMITH’'s cases feature durable, rust- 

proof nickte-plated snaps and fasteners. Quick JH 4 
disconnect swivels are optional on all models In : 

pollshed stee! and sturdy molded nylon. 


LOGO IMPRINTS 
IM CHOICE OF 
COLORS 


Your cholce of covers Is Inctuded In our low, low 
prices. 


” Delivered on time ALL the time!“ 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 1-717-270-2912 


2001 Maple St. 
LEBANON, PA 17042 
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DC CONVERTER 


NEWMAR is serious about DC Converter reliability because we know 
your mobile radio system depends on it. That's why we use semi- 
conductors that withstand up to 100% more power than Tequired by 
normal operation, and why a corrosion resistant coating is applied 4] 
to all printed circuit boards. Then we encase the circuitry in a rugged 
heat sink chassis where it stays cool under high loads and survives i} 
the high vibration of rigorous off-road operation. Nd 


When you need a DC Converter to power radios on heavy equipment, i 
get serious about reliability, get a NEWMAR. 


Call 1-800-854-3906 for our complete 
product catalog. 


AS TAC ay gc 


P.O. BOX 1306, NEWPORT BEACH, CA 92663 (714) 751-0488 FAX # 714-957-1621 
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tions students to obtain NABER ccrtifi- 
cation, which Ambo did. The FCC does 
not want technicians to apply for the 
FCC license unless it is required for 
their work. such as for the repair of avi- 
ation and marine radio communications 
equipment. With Motorola Communi- 
cations and many other employers re- 
quiring their land mobile radio techni- 
clans to have either a NABER certificate 
or an FCC license, it makes more sense 
for new technicians to obtain the 
NABER certificate. 

Ambo has seen firsthand the NABER 
certificate’s value as a basic qualifica- 
tion standard for hiring technicians, 
leading him to support the certification 
program. “The FCC no longer requires 
land mobile radio technicians to hold an 
FCC license,” he explained, “and the 
NABER certificate helps to take its 
place. I believe in it.” 

He supports the association because 
he believes technicians need organized 
representation, “The FCC might not 
have removed the license requirement if 
an organization such as ACT had exist- 
ed then and if it had opposed the 
change,” he said, 

Along with joining the council, Ambo 
has joined NABER's technician certifi- 
cation eXaminalion committee. The 
committee helps to generate and review 
questions included in the certification 
examination. 

Dissatisfaction with a landscaping job 
he took after leaving active Navy serv- 
ice led Ambo to attend Ranken, where 
he developed his naval electronics ex- 
perience into radio communications 
equipment service skills. Military 
benefits helped to pay for studies that 
earned him an associate degree in com- 
munications technology. Two months 
before graduation, he received a firm 


job offer from the service center where 


he now works, The center is owned by 
Dechant Electronics, a division of St. 
Louis Electronics. Ambo continues his 
studies toward a bachelor’s degree at 
Southern Illinois University. and he han- 
dles communications assignments as a 
Navy reservist. 
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New from RITRON’ 
The RPM Series Mobile Radio 


3 : . 
HFIFM 25 watt, 1 to 10 channel (optional 16. channel mobile radio earth al all theveatures = | 


~ © “= you want at an unbeatable price: 
l. “The highly-styled RPM-450 is one of the smallest mobile edo. on the market. ts : 

Ny, <mieasures a scant 2-1/8" x 5-3/4" x 7-3/8" and weighs just 2-1/4 polinds. ects 

Wo Ke" The microprocessor-controlled mobile radio allows dealer programming of these? ” 

a? gn features by individual channel: ° 
py er XS * TX/RX frequencies 
RYT © Normal and/or Priority Scan 
79 * Squelch Sensitivity 


e All CTCSS and/or Digital Coded Squelch Codes 
¢ Channel Monitor Lock-Out 

¢ Channel Busy Lock-Out 

¢ Meets MIL-STD Spec 810D for Shock and Vibration 

The RPM-450 mobile radio can be dealer programmed by 

using “key clicks” on the hand microphone or via a PC 

compatible computer. 

The RPM mobile radio also has a cloning feature 
that permits fast programming of multiple units. 

Other RPM-450 features also include High 

Performance Track-Tuned Receiver, 
Wide-Band Operation, High Volume Front 
Facing Speaker, Simplex/Half Duplex 
Capability, TX Time-Out Timer, TX/ 
Channel Busy Indicator Lamp, Large 
LED Display and Convenient Front Panel 
Controls. And it’s backed with a 1 Year 
Limited Warranty. 


Call Us Today. 1-800-USA-1-USA!! 


*RITRON software and adaptor required, 


The radio's rugged “Uni-Body” aluminum 
housing is virtually indestructible (actual 
photo: Chevy Blazer atop RPM-450). 


#8 


— RITRON INC. 
ag 505 West Carmel Drive * P.O. Box 1998 


Carmel, IN 46032 USA 
Tel: 317-846-1201 © Fax: 317-846-4978 —_ as, 


| Ze MADEIN 
© 1990, Ritron, Inc, a THEUS.A. 
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Six companies seek air-to-ground licenses 


Six companies have applied to the 
FCC for licenses to offer air-to-ground 
telephone service on U.S. commercial 
airlines. GTE Airfone presently offers 
such service as a continuation of oper- 
ations that began under an experimen- 
tal, developmental license. 

GTE Airfone is one of the applicants. 
The others are: 

® In-Flight Phone, a company found- 
ed by Airfone founder John D. Goeken. 
Goeken was forced to resign from In- 
Flight Phone when a court upheld GTE 
Airfone’s enforcement of a non-compete 


contract with Goeken. 

® Clairtel Communications Group, a 
joint limited partnership of McCaw Cel- 
lular Communications and Hughes Net- 
work Systems. 

¢ Mobile Telecommunications Tech- 
nologies, a company that presently 
operates a nationwide paging service, 
SkyTel. 

© American Skycell. 

* Jet-Tel Group Limited Partnership, 
a company whose principals have in- 
terests in cellular telephone, publishing 
and retailing. 


FCC gives amateur radio a code-free license class 


The FCC has modified its Amateur 
Radio Service rules to offer a license 
whose examination requirement omits 
a Morse code proficiency test. Under 
the modified rules, current holders of 
Technician class licenses may retain and 
renew them. Current holders had to pass 


a five words-per-minute code test. 

New applicants for a Technician 
license face a more comprehensive writ- 
ten examination and no code examina- 
tion. The license conveys full amateur 
privileges in frequency bands above 
30MHz. 


FCC turns down request 
to quit licensing SMR users 
The American SMR Network Associ- 
ation petition to abolish end-user licens- 
ing has been denied by the FCC. Pri- 
vate Radio Bureau chief Ralph Haller 
said information gleaned from end-user 
licensing is needed for spectrum man- 
agement and for administering special- 
ized mobile radio (SMR) rules. 


Spectrum study may result 
in new frequency reserve 

According to its chairman, the FCC 
intends to establish a radio spectrum re- 
serve for new radio technologies. ‘To 
the extent that radio spectrum is not 
available to support new services and 
new production on the part of U.S- 
based companies, their competitiveness 
in offshore markets will be impaired,” 
said Alfred C. Sikes. 


Hassle-free conversions 


Cellular 
Antennas 


ee ESN’s 
Fas 


for details. 


f.0.b. 
Factory. 
Options: 
System Analyzer 
and NiCd Kit 


ESNR-S900A 


Now YOU can read ESN’s, on the spot, anytime, 
anywhere. Verify ESN’s, MIN's and SCM's without 
connection to or removal of the cellular phone. 


CURTIS ELECTRO DEVICES 


Mountain View, California 
Call (800) 332-2790, FAX (415) 964-3574 
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Mark manufactures 8, 9 and 
10dB Cellular Directional and 
Omni Directional Antennas. 


Our highly directive Cell 
Enhancement Antennas are 
available in parabolic grid, 
solid and high performance 
models for the non-wireline 
and wireline frequency bands 
of 825-885 MHz, 835-895 
MHz, and wide bands in the 
825-895 MHz range. 


High Performance 
Cell Enhancement 


These antennas can be used 
for better coverage at the 
remote site or to improve 
coverage of mobile units. 


ox 

cA 
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Radiation Systems Inc. 
Mark Antennas Division 


2180 S. Wolf Rd. Des Plaines, HL 60018 


Tel, (708) 298-9420 Fax (708) 635-7446 SUPer Short Haut 


Cell Enhancement 


Visit us at UTC Show, Booth #306. 


midiat's 


Believe It or Not! 


This Replaces all these? 


It’s true! Midian’s new Encoder/Decoder/ANI does it all! 


Formats } Features Benefits 


« CCIR « DTMF - Encodes, Decodes, ANIs, and Trans-  » Small size fits most portables: 
+ ZVEI « Motorola Two-tone ponds listed formats 1.57" x .95”x .22” 
+ DZVEI * GE 99 Two-Ton « Tone timings are user programmable ” p st ay 
» DDZVEI - Dal Recon from 20ms to 10 seconds per tone . Different formats can be combined in 
; » Leading and/or trailing ANI and Emer- same unit for each specific application 
* NATEL * 2805 Hz gency ANI with CTCSS encode F F 
+ EEA + 1500 Hz ¢ Memory dial and last number redial = Heybons orsersaly promcanmaails ivi 
) : 3 IBM-compatible PC) 
« Motorola EIA + Burst « Selective call with multiple decode 
« Motorola MODAT® « CTCSS encode numbers, multiple ring codes, & horn * Available in module, microphone, or 
- Time out timer and busy channel dash mount box 
lockout seer a 
Optional + Programmable front porch delay » This one product can f ulfi ill vir 
¢ Deadbeat disable and triangulation of tually all of your tone signaling 
“IMTS + IPTS lostistolen units with Emergency Ear™ requirements to drastically reduce 
+ 600/1500 H2MTS  . Plectron Feature your inventory stocking problems! 


Now that we’ve made a believer out of you, contact us for a UED-1 evaluation sample at the special 
introductory price of only $84.95. 


In the Continental U.S., Hawaii, Alaska, and Canada: 


To Order Call Toll Free: 1-800-MIDIAN’S 
Corporate Headquarters: (602) 884-7981 FAX: (602) 884-0422 
East Coast Sales Office: (407) 578-1229 FAX: (407) 291-9081 World Leader in Innovative Communications Technology 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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Readers’ choice 


Of all the new products and sery- 
ices in the September 1990 issue, the 
ones reprinted here generated the 
most reader requests for additional 
information. If you missed them the 
first time, here is your opportunity 
to acquire more information on 
them: Just circle the corresponding 
Fast Fact Card number on the card 
found in the back of this issue and 
mail the card to us. 


Radio adapter offers 
2- or 4-wire data lines 


The URAD-101 universal radio 
adapter from IWL Communications 
includes 2- or 4-wire voice or data 
lines; crossband operation; trunking; 
full- or half-duplex operation; relay; 
and repeat functions. The adapter 
works with most radio equipment 
equipped with audio in or out with or 
without PTT and COS. 

Circle (373) on Fast Fact Card 


All-band scanner antenna 
mounts to vehicle roof, deck 


Model MON-S3 all-band scanner 
antenna is designed to enhance per- 
formance at 800MHz frequencies. The 
Antenna Specialists unit mounts to a 
vehicle roof or deck and comes with 
a 17-foot coaxial cable with an in- 
stalled pin plug. Model MON-S2 is a 
trunk-lid version; and MON-58 isa 
base station unit. 
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Video imaging terminal 
works over narrowband RF 


The RF-3700-08 portable digital 
video imaging transmission system 
transmits high-resolution color images 
over narrowband communications 
channels. The Harris terminal can be 
used for color maps and documents, 
as well as other video images. The ter- 
minal works as part of a variety of 
fixed stations, mobile and portable 
units. 
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Shop management software includes repair module 


Inventory, repair orders and custom- 
printed tickets are features of Pyramid 
Communications’ shop management 
software. The service management 
program includes 38 separate features 
that are grouped by functions into 14 
modules. The inventory module con- 
tains a serial number list, warranty in- 
formation and “parts billing” capabil- 
ity data. The repair orders module 
tracks active repair tickets and custom- 
er and shop history. The menu-driven 
software offers 27 pop-up help win- 


SMR software addition expands network control 


Release 2.1 software tor SMR net- 
working increases options for mobile 
radio switching. The AmeriCom soft- 
ware includes outdial through the net- 
work, intermediate message processor 
and unique ID permissions functions. 
The outdial through the network func- 


tion permits an operator to route calls 
to another switch before going out the 
PSTN. The intermediate message pro- 
cessor software connects the source and 
destination for call or data traffic. The 
unique ID permissions part enables 
switch validation for calls. 
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dows. A demo disk is available: 
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Software options enhance 
DID interface line 
Software for Hark Systems’ DID in- 
terface line allows DID trunks to be 
shared by several devices including 
voice mail, paging terminals and tele- 
phone answering service equipment. 
Routing software for redirecting calls 
from one device to another is included. 
Circle (360) on Fast Fact Card 
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If you're looking for a high-quality mic with the features you need at a price you can afford, 
Shure has the answer. Three mics designed to fit the needs and budgets of practically any 
user and built tough to give you the reliability you've come to expect from Shure. 


The 885TT gives you an unbeatable 
combination of economy, dependability, audio quality, and ease of use. It’s a continuous- 
tone DTMF microphone that sets new standards for value and performance. 

Features include: 
¢ illuminated keypad — designed to last and requiring no extra wiring in most cases. 
* Million-Cycle Leaf Switch’’— a Shure exclusive, giving you longer trouble-free use. 
* Positive tactile feel keys and audible tone to help make number entry 
easy and accurate, 
¢ Externally adjustable audio and DTMF levels for easy installation. 
* Tailored frequency response and Top-Talk Sound Channels ™ 
provide optimum clarity and intelligibility. 


The 890TT is a 
burst-mode DTMF microphone with all the features of the 885TT. 
plus programmable functions, including: 

* Auto-dial feature with ten memory locations (up to 16 digits each). 
¢ Last number redial. 
¢ Lithium battery keeps the programmed memory safe for years. 


The 590T, 
featuring a Shure amplified dynamic cartridge, is 
ideally suited to a wide range of mobile installations. 
Tailored frequency response provides optimum voice 
articulation while it discriminates against other 
sounds, The 590T is a workhorse designed to provide 
trouble-free service under the harshest conditions. 


All three 
mics are part of Shure’s patented ModuLink System 1. 
Modular cordsets allow these mics to plug instantly 
into virtually all of the most widely used radio transceivers 
with no hardwiring — making installations and cable 
replacement, literally, a snap. Replaceable cordsets also help 
reduce inventory and lower repair costs. 


At Shure commitment to quality is 
not simply talk. You'll be able to see and feel the quality of our mics as soon as 
you pick one up. Because we test them tougher, our mics last longer and perform better. 


We'll rush you a free catalog explaining, in detail, all the features 
and benefits of Shure Communication mics and a complete radio compatability chart. 


® 


THE SOUND OF THE PROFESSIONALS”. .. WORLDWIDE 


Circle (70) on Fast Facts Card 


78 


New products 


Oscillator produces stable frequency standard 


Model 8164 disciplined oscillator au- 
tomatically corrects for aging and drift 
and provides a stable frequency stan- 
dard. The Spectracom tester includes 
a disciplined oven-stabilized IOMHz os- 
cillator with four outputs at IOMHz. 
5MHz. IMHz and 0.1MHz. The oscil- 
lator features continuous traceability, 
high stability and high accuracy. 
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Text compression technique creates customized manuals 


Electronic texts—more than 5,000 
pages or JO megabytes of data—may be 
converted into small customized and 
portable manuals that use Reflection 
Technology’s Private Eye miniature 
screen display for reviewing data. The 
Private Eye’s image appears as a full- 
size sereen of 25 lines of 80 characters 
each. which “float” in the air in front 
of the viewer. The method of text com- 


pression and high-speed retrieval allows 
the search of any word in the electronic 
test and pertorms the search in less than 
two seconds. The SelecTronics units 
weigh less than 12 ounces, accept ROM- 
based cartridges for updating materials 
and are available with options such as 
a keyboard. cursor control and a super- 
twist LCD sereen. 
Circle (251) on Fast Fact Card 


UHF trunking mobiles 
deliver ISW or 35W power 


Challenger UHF trunking mobiles 
with Clearchannel LTR provide either 
I5W or 35W RF power. The E. F. 
Johnson mobiles feature 10 systems, 10 
groups and 100 channels. The LTR mo- 
biles include system. group and dual- 
priority channel scan and meet military 
standard 810C and D. 
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Offering Rush Delivery.On These And Other Fine 
Telecommunications 


Products: 


ct Specialists 


- ODDLY ENOUGH, THE M0 
terized com- 
in a black- 
EFFECTIVE WAY TO LISTEN TO ::: ::: 
of Sasyto- 
<tc: A COMMUNICATIONS 


mand center 
with a series 


So even if 
you're caught 


won't be left in 
the dark. It func- 


the Veritrac Le for at 
<= RECORDING SYSTEM IS NOT ‘= 
much easier utes just in 
to listen to. Just one look WITH YOUR F ARS case of a power failure. 
enables you to locate and = Meaning that important 


playback information from up to four sepa- 
rate decks. Instantly. It also tells you ex- 
actly which decks are in use, their mode 


of operation, and how much recording 
time is left. All of which give you the 
world’s most accurate and organized 
communications records. 

Another feature that makes this 
remarkable system clearly superior is 
its unique modular design. It’s very 
simple to upgrade and expand up to 
240 channels as your needs grow. 
Right on the premises. Eliminating 
costly installation fees. 

The Veritrac Series 9000 is also 
equipped si a fail-safe pene system. 


Pao taphor sn Me wre registered trademarks at [iclaphone Corpot 
etter | “7 A wik hone Corp 


communications will never be lost. 
Developing a system as sophisticated and 
reliable as the Veritrac Series 9000 


takes a company with vision. 


‘To find out more, mail this coupon, 
fax to 1-203-381-7100, or call 
1-800-447-7749, Ext. D258. 

It could be a real eye-opener. 


Mail to: Dictaphone Corporation, 

3191 Broadbridge Ave., Stratford, CT 06497-2559 
Name Title 

Company Phone 

Address 

City State Zip 

gilllts ry: 

= Dictaphone 


A Pitney Bowes Company 
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New products 


Data reroute system Omni base station antennas sport copper elements 
provides two channels 

The data reroute system from Aytec 
provides two data channels with loop 
current or EIA RS-232C input and out- 
puts. The system accepts data at 300bps, 
and operation is tull duplex over a sin- 
gle microwave voice channel or 
switched telephone network. 

Circle (309) on Fast Fact Card 


The Omni directional line of base sta- 
tion antennas feature copper elements, 
fiberglass radome and epoxy-coated alu- 
minum mounting sleeve. The Antek 
Antennas include VHF ISOMHz-to- 
174MHz in four models: UHF lowband 
450MHz-to-470MHz: and UHF high- 
band 806MHz-to-896MHz in two 


models. The Yagi line includes three- 
and five-element aluminum construction 
and frequency coverage of 806MHz to 
866MHz. Termination for the Omni and 
Yagi antennas is a type N female con- 
nector. 
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Non-glass construction 
protects solar modules 
f AGEN i RY Duravolt solar electric modules are 


. made of a non-glass surface and alumi- 
Hand-Held Alphanumeric Page Entry 


num backplate to resist breakage. The 


and Photocomm modules come in standard 
Sene-me JOU > ; y 
a a a sizes of 12W. 25W and SOW. 
Fax Transmission era | and 30 
at 
$7499" 

Sizes 3 inches by 5 inches e335 Function Calcukiten 
Stores Alphanuieric Radio Pager Stores nuns, ctclresses, telephone 
or Pacsimile Vessiaus Numbers. pager numbers and fax 
= 7” ; NuMbers 
Trunsritssion to Pawaing Verninads 
Via telephone using the Pelocator ¢ Transmission of hicsimile menos 
Alphanumeric ProtocahCT Ar) to Group 3 fan machines 
Group Call © Chock Calendar 
\lari Clock ¢ VMany Other Functions 


= SS “Your Strategy 


For Success in 


RE ALY TIME STRATEGIES Communications” 


OOS. Broadway. Suite LINC e Hicksville. NY. LISOT 
63.1099 39-0035 © FAX (5 160930-06 180 Circle (319) on Fast Fact Card 
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Natural Voice Playback 


@ Repeater Identifiers 

@ Site Alarms 

@ Remote Telemetry 

@ Weather Stations 

@ Multiple Languages 

@ iimergency 
Announcements 


DataVoice - DV-64 
Add a Recorded Natural Voice to your 
system or equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory. (If power is re- 
moved the recordings will not be lost). We'll 
record your message(s) in a male or female 
voice - or - you can record the library by using 
the optional SDS-1000 davelopment board on 
an IBM or compatible computer. 

Parallel input word 8 ohm Audio output 

Select 600 ohm Audio 

500 ma keyline output output 

32 Kb sampling rate +9v to +i4y supply 
Multiple modes Size: 4.00" x 4,25" 
Selectable timing Connectors included 


Several different models available 


Palomar Telecom, Inc. 
300 Enterprise St,, Suite E - Escondido, Ca, 92025 


(619) 746-7998 © Fax (619) 746-1610 


USED PAGERS 
Motorola and NEC, Reconditioned on 
your channel w/warranty or as is. 


ACS (303) 337-4811 
FAX (303) 337-3084 


GE GE GE GE GE GE GE 
New/Factory Reconditioned 

MASTR Tl VHF/UHF Repeater ‘ SCALL 
DELTA-S 42-50 w/sean ace. new ER. | 
DELTA-S 494 9OW 128 CH new . -_ 3 699 
MVS VHF 16 CH Scan... . oe Pensa 
MVS UHF 6 CH Sean... . v é 400 
MVS UHF 2 ch gia 375 
§-700 Cont. Wieables & mic, new ...... 225 
GESTAR Decoder new a 275 
MASTR II Station PS. 30 Amp ......---..- 195 
MASTR TI Station P.S. [8 Amp. 3 100 

USED 
Delta-S 42-50 less pee, .... apis pera 275 
Delta-S HB 110W less ace- 
MASTR II HB 10W less ace. 
$-990 128 CH Cont head 
C-800 Control head Wiscan 
MPI 403-425 4W Portable. , we . . 
MPR 440-470 SW ICh, CG 2. cece ee AS 
MPR/MPS Rapid-| desk cher new 
MPR/MPS Rapid-l multi chgr 
MPR/MPS Rapxt-3 molti cher 
MPRIMPS Std Rate Multi chgr 
MPR/MPS Vehicular chgr wiace. 
MPD Vehicular chgr Wace, ...... peeeastows 

NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 245351 

TEL 804-525-0068 FAX 804-525-0078 


FOR SALE 
1 ea. Mot. Micor UHF Rptr 75W 
1 ea. Mot. Micor 800MHz Rptr. 75W 
1 ea. Mot. Micor 150MHz Rptr.100W 
1 ea. GE Mastrll UHF Rptr. 75W 


1-800-375-3618 


Equipment for sale 


PARKINSON ELECTRONICS CO. 
Radio Mod’s to GE Mobiles and Others 


® 


f eh 


Card 


MOTOROLA 


RECONDITIONED RADIOS 
HUNDREDS IN STOCK 


# 800-231-0103 %, 


CALIFORNIA RADIO 


FOR SALE 
MICOR T43RTN-1100B T43RTN-1190A 
VHF 45W radios with heads cables mikes 
$90 ea. 

John Ayres 

A-COMM Electronics 

11881 E. 33rd Avenue, Aurora CO 80010 
303-343-4706 


Centra Com |! 
& Haze Beige 
Console For Sale - 
In Part or Whole 


Centra Com Il 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06705 
(203)575-9008 


Expand C-Series HORN HONK * Make REPEATERS from GE 
mobiles and others * Switch-Off mobiles with POWER-DOWN 
timer, 1-31 hrs. * Change AREA on GE MARC control stations 
REMOTELY * Expand Ciassic | to 8-AREAS * Rugged-ize bench- 
test cable * Repackage V- E interconnect in SMALL rack height. 


Call for catalog or tech ideas (800) 332-7003 X 308 == | 


= 
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— FOR SALE 


1 800MHz Trunked Syntor XX T4SVBJ5G11 

8 42-50MHz Midland 50w dash mount re 
1 40-SOMHz Midland Trunk Mount + Like New 

1 155MHz Mitrek, 100. wipi (NO ACC’Y) TE3JJA 

2 40-50MHz MOCOM 7D 110w wipt U71BBA 

| 470-512MHz MOCOM 70 wipl U34BCA 

1 800MH2 Cony. GE ATSSAAU, (NO ACC’Y) 

15 800MHz Trunked Johnson LTR8800 

8 800MHz Trunked Johnson LTR8805 

Repeaters 


1 UHF C74MSY3101 Repeater 

1 UHF C74MSY whweatner proof cabinet 
1 UHF C64RC8 Micor Repeater 

vag VTB5YAUBS 250w. Repeater 


1 TP38 CS! Repeater tone panel, lke new 
3 6386SP Mobile duplexer, Phelps Dodge, UHF .. 
1 696-4 duploxer, Phelps Dodge, UHF j 
1 CSt CS9500 phone patch 

1 T1600 DC Remote 

Test Equipment 

1 FR FM10005 

1 IFR 826 Sinad Mater 

1 Bytek 51-AX Nam Programer 

1 Motorola 11013A Dummy load, 300w 

1 SPAR-30 Bench Supply 9-15 J0amp, 

1 Test Equip. Cart. 48° high w/casters 


SYNCONM 
5859 Rosebud Lane, Suite 3, Sacramento, CA 95841 
(916) 348-3010 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $351! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 

prices. 
(! Any desired Frequency available for 
fast delivery. 
| Lifetime Warranty on Crystals 
Trade-in credit on your Old Channel 
Elements 
[, We Buy Used Elements 


Try us first. We always have your 
frequency available. 


NKX 
1814 Hancock St. 
Gretna, LA 70053 
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Equipment for sale 


The talk of the town........... 


, The TP-1000/2000 features: 
Voice - FSK 
Annunciated - Activity monitor leds 
- Function / channel leds 
uel 4 - Software control 
dentification - Rack mountable 


RT - 40/80 Series 


Computer software 


PAGER PROFESSIONALS 


SOFTWARE LET YOU DOWN? 
GSS Pager Master and GSS Pager Master Multi 


© Tracks your customers * Tracks your pagers * Generates automal- 
ic invoices * Calculates appropriate taxes * Easy to use * Single user 
and multi-user ¢ Single company and multi company * Capcode in- 
ventory and call number inventory availability * Reporting to screen 
or printer * Unlimited capcodes ¢ Unlimited customers * Unlimited 


users (multi-user version) * Unlimited support ¢ Free demos ($7.50 
- $10.00 shipping/handling fee) CALL NOW FOR MORE INFO! 


TP-1000/2000 Series Gilreath Software Services ® (818) 766-9341 


RADIO SYSTEM DESIGN 


Computer Software for PC's 


AEE's newest multifrequency termination panels 
TP-1000 (4 frequency) and the TP-2000 (8 fre- 
quency) are the talk of the town. Select a channel 
on our multifrequency tone remotes {RT-40 and 
RT-80 series), interfaced to our new termination 
panel, and the remote not only displays the chan- 
nel; but, it vocally identifies itself via our new micro- 
processor controlled synthesized panel. The pan- 
el also tells a remote when another remote has 
switched transmitting channels. 


* Digital Topography - 3” and 30” 

* Geographic Boundaries * Radio Coverage 

* Demographic Analysis * Path Profiles 
* Full Range of Design Options 


* 3-D Displays 


JMA - Applied Spectrum Research 
2975 Valmont #100 Boulder, CO 80301 USA 
303 444 4871 FAX: 303 444 4872 


INTEGRATED SOFTWARE 
TWO WAY RESELLERS 
The TwoWay MANAGER 


13667 Floyd Circle + Dallas, Texas 75243 
(800) 527-4596 - (214) 238-9596 - Fax (214) 238-9181 


Computer software 
a em ge 


MICROWAVE ENGINEERING PROGRAMS 


Performs 42 Sales, Accounting SIGMA-M C&E 
and Management functions (619) 679-8663 
DEMO DISK AVAILABE! 
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Swersweep 
SWR Measurement Kit 


Swersweep is designed to work with modern service 
monitors with tracking generator and spectrum analyz- 
er enabling a plot of SWR vs. Frequency on the CAT 
display. Swersweap allows the instrument to function 
as a scalar network analyzer. See feature article on 
page 84 of October 1989 Mobile Radio Technology tor 
more imtormation 


3 Second 
Digitized 


Uses: Terrain Data 
*Tuning Antennas: Base, mobile, or glass Computer Software for Microwave Engineering Applications Available 
*Tuning cavitees, duplexers, or filters On CD-ROM 


«Tuning preamps and Receiver from ends 
*Checking transmission line and trimming to resonance 
Each Swerswoep is hand built with calibration traceable to 
the National Bureau of Standards 
1-500-Mhz $350, 1-1000 Mhz, $675 
Prices include shipping 
Europa Marketing 
2358 S, Patterson Mesa, AZ 85202 
Phone: 602-345-6666 


@ Path Profiles- RealTime ® Path Analysis 
@ Quadmap Crossover Points with Quadmap Names 
(il 3 & 30 Second TOPO Data, HAAT Calculations 


= ROCKY MOUNTAIN COMMUNICATIONS, INC, 
é ar gy 12844 West lliff Avenue @ Lakewood. Colorado 80228 
_—— (303) 988-3395 Fax: (303) 969-9440 


LES 


“MICROWAVE” “MULTIPOINT” “TOPOGRAPH” 
Line-of-Sight +* Beyond-the-Horizon «* Path Profile 
Engineering Ald Software 
30 SECOND POINT TERRAIN DATA BASE 
TECHNICAL SPECIFICATIONS — SAMPLE PRINTOUTS — INFORMATION 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O, Box 884 Montgomery, TX 77356 © (409) 588-3200 * FAX (409) 588-4434 


L 


SERVICE MONITORS 
1 ea. IFR1000S—$4800.00; 2 ea. 


Motorola 1327A—$1500 ea., 
exc. cond. Also, | repair 1327s. 


John (504) 769-5754 
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Software for 
Creating Turn-Key 
Systems. 


SYSTEM CONTROL 
AND 


DATA ACQUISITION 
VIA 


PACKET RADIO 


USING THE ZETRON MODEL 17 
REMOTE TERMINAL UNIT 


TURBEX-2Z 


by CyberSym 
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SOFTWARE TOOLS 
FOR 


RF PROFESSIONALS 
by CyberSym 


INTERMODULATION ANAL. 
PATH AND PROPAGATION 
GENERAL INTERFERENCE 
HAAT REPORTS/EXHIBITS 
TOPOGRAPHICAL DATA 
EXTR. 

GRAPHICAL SITE DOC. 


DATABASE BASED SYSTEMS 


Circle (134) on Fast Fact Card 
FULL BULLETIN BOARD SUPPORT 


CALL: 


CYBERSYM 
CONTROL SYSTEMS 


P.O. Box 227 
Blacksburg, VA 24063 
703-268-5400 VOICE 
703-268-9767 BBS 


COMPUTERIZE your 
*® FCC LICENSING 
with quickform 574 ($495). 


* PRICE QUOTES 
with Minute Quotes. ($495) 


Includes Radius database 
for Radius Dealers. 
Both Packages Radius Co-opable. 
Over 1,000 HAPPY CUSTOMERS 


Slatte 


Computer software 


VHF/UHF LAND MOBILE RADIO 
Predicted Area Coverage Software 


@ FSPL, PEL, Okumura, Shadow Area Models 
@ Terrain Loss & Earth Curvature Computed 

@ Omni or Directional Antenna Patterns 

@ Plot up to 360 Radials & 3 Receive Levels 

™@ HP.GL™ Plotter Support for Direct Map Overlays 
i Interactive Spreadsheet Approach for Data Entry 


Complete Predicted Area Coverage a $608 


<= 
(303) 988-3395 


x eal ROCKY MOUNTAIN COMMUNICATIONS, INC. 
12844 West Iliff Avenue m Lakewood. Colorado 80228 


Fax: (303) 969-9440 


See us at IMCE Booth 1443. 


Computer Software for Communications Engineering Applications 


Computer Resources, Inc. 


The Service Management System is de- 
signed for managemert of a mobile com- 
munications company. The Service Man- 
agement System provides the user with 
the ability to produce work orders and 
work order history. Inventory control and 
purchasing. Contract maintenance and 
costing, equipment maintenance and 
costing, Technician productivity, Recur- 
ring Billing, SMR Billing, Pager billing and 
inventory control. Along with Accounts 
Receivable, Accounts Payable, Payroll 
and General Ledger. 


205/591-8810 
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Make your classified 
ad stand out. 


Use color! 


COMPUTER ENGINEERING 
OF 


SERVICE SHOP SOFTWARE 


SERVICE ORDER TRACKING: Tracks Repair orders, 
Prints Orders without forms, or CUSTOMIZED for 
your tractor feed form. Maintains a Customer Data 
Base for mailing labels etc. 


REPORTS: Completed, Open, Parts Ordered, Date 
Promised. By Customer, By Tech, DAILY FINANCIAL 
REPORT (Password Secured) for Deposit and Gen- 
eral Ledger use, or You choose the SEARCH FIELDS 
and SEARCH DATA for a report as specific as you 
are! 


INVENTORY: Inventory module interfaced to Serv- 
ice Order Program, AUTOMATICALLY INSERTS 
Descriptions and Pricing. Tracks How Many of each 
part soid Month to date, Year to date, Vendors, Etc. 
Menu Driven runs on any PC or Compatible with 
512K and Hard Drive, Complete Package $395.00, 
free updates for 1 year. Demo disk available. 
INTERMOD: To 9th order, Variable Window. Main- 
tains Data Base for each site. $89.00. 


CUSTOM PROGRAMMING AVAILABLE 
P.C. Communications Software 
P.O. Box 1318, ANTHONY, FL 32617 
(904) 368-5910 


CO 
ang 


MICROWAVE SYSTEMS oot 


S31 « MENU DRIVEN, COLOR CODED 
Bd * ON-SCREEN PATH DESIGN 


REFLECTED SIGNAL ANALYSIS 


ROUTE AND SYSTEM MAPS 


Software (619) 560-0644 


. 

¢ GRAPHIC MAP CROSSINGS 

* GREAT CIRCLE CALCULATIONS 

e¢ PERFORMANCE PREDICTIONS: 
DIGITAL, ANALOG AND VIDEO 

¢ GRAPHIC AND TABULAR 
INTERMOD PRESENTATION 


SEND FOR 
DEMO DISK 


Norton Engineering 
10002 McDuff Court 
Vienna, VA 2218-3156 
(703) 938-5745 
FAX (703) 938-9168 
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Computer software 


Service Management Software 
The COMPLETE LMR shop tool kit — Announcing 
VERSION 2.01 


INVENTORY: Parts kit building, serial # tracking, warranty 
database, FAST price checks, low and out reports. plus 
cross reference by DESCRIPTION. 


REPAIR ORDERS: Tracks active repairs by Account # ar sta- 
tus, Builds shop history indexed by Account #, Model #, 
Serial #, or by Vehicle, Aulomatically subtracts parts from 
inventory and optionally prints tickets on YOUR forms. 


REPORTS: Customer, Inventory, Invoicing, Frequency Rolo- 
dex, Shop/Tech productivity and Service Contract Analysis 


Completely menu driven with on-line "pop-up"* help wn- 
dows. Runs on any IBM PC.XT or compatible with 512K 
+ HO. Complete package — $149. Write for FREE demo 
and manual, 


as 
P.O. Box 4725 « LONG BEACH, CA 90804 
Also available via BBS — (313) 854-6441 


Tower space 


TOWER SPACE 
NEW ENGLAND AREA 


Foxboro, MA: Lat. 42-05-43, Lon. 71-13-52 
AGL 465’ AMSL 865’ 
Kingston, MA: Lat. 41-57-45, Lon. 71-43-01 
AGL 468' AMSL 728' 
Medford, MA: Lat. 42-25-51, Lon, 71-05-22 
AGL 350’ AMSL 538° 
Johnston, Ri: Lat. 41-48-12, Lon. 71-33-27 
AGL 490’ AMSL 990° 
Hopkinton, Al: Lat, 41-29-41, Lon. 71-47-05 
AGL 464’ AMSL 849’ 
Farmington, NH: Lat. 43-21-16, Lon. 71-04-19 
AGL 592’ AMSL 1600’ 


SOUTH FLORIDA TALL TOWER 
Miami, FL: Lat. 25-58-15, Lon. 80-12-32 
AGL 1044’ ASML 1049’ 
Industrial Electric & Electronics, Inc. 
100 Marion Drive 
Kingston, MA 02364 
CONTACT: DAVE FENTON 
1-800-323-7212 Outside Mass. 
1-800-696-9109 Mass. Only 


ARIZONA’S PREMIER 
TOWER FACILITIES 
Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


PRIME SO. CALIF. SITE 


KJOI COMMUNICATIONS SITE 


The #1 site in the entire Los Angeles 
Area and the only commercial tall tower 
on the Santa Monica Mtns. with line-of- 
sight to all of So. Calif. 


Contact: John Davis, Site Manager 


(818) 355-6909 
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Tower space 


CALIFORNIA ANTENNA SITES 
-——— oF OR 
BROADCAST + CELLULAR + ESMR + MICROWAVE 
PAGING + PCN + SATELLITE + 2-WAY + TESTS + TELEMETRY 
OFFERING 
TURN-KEY INSTALLATION «= MASTER ANTENNA SYSTEMS 
TECH. SERVICE & REPAIR « PROPAGATION AND PATH ANALYSIS 
oF ROM 
SIGMA TELECOMMUNICATIONS PROPERTIES 
21160 CALIFA ST./ WOODLAND HILLS CA 91367-5002 
CONTACT: 818.887.2000,sayY FEICK xX 149 
CALL OR SEND FOR FREE ANTENNA SITE BOOK AND NEWSLETTER 


Circle (137) on Fast Fact Card 

TOWER TECHNOLOGY CORPORATION 

OKLAHOMA COVERAGE We have the finest, professionally manged an- 

tenna sites in Florida, Master Antenna System 

to UHF & B00 MHz using 3%" hard line. If you 
need antenna space in 


TWENTY PROFESSIONALLY DESIGNED 
AND MAINTAINED COMMUNICATIONS 
ANTENNA SITES IN CENTRAL AND 
WESTERN OKLAHOMA, INCLUDING 


Jacksonville * Tampa Bay © Sarasota/Venice 
A NEW 850’ OKLAHOMA CITY Lakeland * Disneyworld/Kissimmee/St, Cloud 


TOWER. 


CONTACT: ARNO L. PAUTSCH 
(405) 234-1584 


Contact Judi Lechner, Bruce Mcintyre 
(813) 854-1518, 105 H Dunbar Avenue, 
Oldsmar, FL 34677 
FAX: (813) 855-1969 


UNBELIEVABLE RADIO SPACE AVAILABLE! 
You'd be crazy not to look at the only site in downtown Boston that 
CAN HEAR has NO INTERMOD and GUARANTEES IT IN YOUR 
LICENSE AGREEMENT. 1.3 miles away and at 723’ its ONLY 53’ short- 
er than the Prudential and has precabled telco & emergency power, 
air cond., 24 hr access, good lighting, fiber and more. 

CALL NOW, YOU’LL BE IMPRESSED. 
Lat 42° 21’ 08" Long 71° 03’ 25" 
Skyline Antenna Management, Inc. 
Call Peter Kovaleski, 203-673-0380 
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NEED TENANTS?? Tower Space 


Advertise your sites in the : . 
-WNATTONAT COUT MCATIARS Victorville at 4482 feet and 
NATIONAL COMM 
( a tice a Barstow, CA at 3325 feet. 


SITE DIRECTORY 
CALL NOW: (818)308-0398 


Dedicated ated to advertising antenna sites for lease 
NEED SITES? FAX: (818)308-3909 


Then NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
***INTRAFAM. Dept. M. PO. Box 6093*** 
Freehold. NJ 07728 (908) 462-5964 


TOWER SPACE 


Westchester * Putnam, NY 
Newly installed low-loss combiner 
i ae systems for 150-900 MHz. Bogner anten- 

Sh 35 nas 450 and 900 MHz. Elev. over 1,000 
ft. Easy access all year. Covers Northern 


TEL: (708) 823-7713 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 


a PO Box 31160 
CHICAGO, IL 80631 


Westchester, Putnam, Rockland and 
Connecticut. 
SIGNAL TOWER COMPANY, INC. 


(914) 633-0569 


STAN STANN 


TOWER SPACE 
SOUTHERN CALIFORNIA 


32 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 
Ask for Jack Reichler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 

(818) 888-7000 Since 1956 


SERVICE 
MONITORS 


Speciplizing in Service Monitors since 1973 


¢ Repair and Calibration 
¢ Buy, Sell and Trade 


COMMUNICATION 
INSTRUMENTS ~ 

356 Hillcrest Street, Ei Segundo, CA 90245 
Phone (800) 288-8223 or (213) 322-3666 


* We are your factory contact for sales, engineering, 


programming, and service, 


and base/repeater stations. 


ATTENTION TAC310 USERS 


IF YOU NEED ANSWERS, CALL: 
1-800-535-2082 


* Our parent company manufactures your radio. 


* We also offer a complete line of mobiles, portables, 


Why not call us today? Prefer FAX? Our number is 412-221-9518 


riedery 


@ =z, 


kyodowest 


Kyodo West, Inc. - 200 Bursca Drive, Suite 100 - Bridgeville, PA 15017 USA 
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Ss 2-WAY REPAIR 
/HR* MOBILES & 
PORTABLES 


Motorola. Uniden, Standard 


TWO WAY RADIO REPAIR 
Specializing in 
REGENCY/RELM, WILSON, OTHERS 

$25.00/Hr. Plus Parts & Shipping 


Fast Turnaround / Factory Trained 
_MULTICOM 


=A 
2 


= = => “The Pager Repair People” 


High quality, cost effective, and guaranteed 
pager repair. Flat rate labor (plus parts and 
shipping) on Motorola and NEC. WE NOW 
SERVICE PANASONIC. 

(303) 337-4811 


1-800-798-5842 
(wsé] wc] 2507 NW 10th, Oklahoma City, OK 73107 


Johnson, Midland and many more! 


A.S.K. COMMUNICATIONS 
1-800-827: 


3837 E. Wier Ave Suite #1, Phoenix, AZ 85040 
“Pius pails & Sh@Png 


When Your Pager Problem Stack Up 
Turn to Page Repair 
* $10 Flat Rate Labor * Recrystal & Recode 
* 30 Day Warranty * Repair Contracts 
e Warranty Contractors 


824 River Ad. 2700 Flora St. 

Edgewater, NJ 07020 Dallas, TX 75201 

(201) 943-9521 (214) 823-5177 
PageRepair inc. 


WE CAN SAVE YOU MONEY! 


ALCOM ELECTRONICS, INC. HAS A COMPLETE INVENTORY OF REFURBISHED 
FREQUENCY COUNTERS, DISTORTION ANALYZERS, SPECTRUM ANALYZERS, 
FREQUENCY SELECTIVE VOLTMETERS, TONE GENERATORS, SERVICE 
MONITORS, TRANSMISSION TEST SETS, MICROWAVE POWER METERS & SENSORS, 


KE 
we thes 
TRADI OR 


| 


We carry a full line of Telecomm 

Instruments. « RYCOM Frequen- 
cy Selective Voiltmeters 

* METRO TEL/DDI Transmission 
Test Sets; Drop & Insert Ti, DSI, 


DS2, DS3 & DS4 * AVCOM Spec- 


trum Analyzers * WECO, Cables 
and Adapters, Bantam Adapters, 
and much, much, more... 


All types of equipment available: 
Hewlett Packard, Tektronix, 
IFR, Kipp & Zonen, Cushman, 


NEMBER 


ae. 


x. NCSL 


ce. 
7” xLCOM 
‘Electronics ot) 
2 tna. ie 


METROLOCT DI¥iSION 


A MEMBER OF THE 


NATIONAL CONFERENCE OF STANDARDS LABORATORIES 
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SWEEP GENERATORS, CHART RECORDERS, AND MORE. .. 
FAX YOUR REQUIREMENTS OR CALL 
1-800-476-2526 — 24 HOUR FAX LINE 601-868-0133 
LCOM ELECTRONICS, INC. 
2801 17TH AVENUE, GULFPORT, MS 39501 


Motorola, ,Marconi, JFW At- 
tenuators, ADC, Pace, B&K, 
Fluke, Weinschel, Wavetek, 
Boonton, Genrad, Optoelec- 
tronics, and many, many more... 


We repair and calibrate ALL 
major manufacturer’s test equip- 
ment from DC to Microwave. 


ALCOM is a fully staffed lab that 
is N.LS.T. TRACEABLE and 
meets the calibration system re- 
quirements of MIL-STD 45662A. 


ef: 
Li : 
, eS 
a 


WETROLOGY DIVISION 


0 


C lassified 
Repair services 


E PORTABLE DEPOT... 

* FACTORY TRAINED TECHNICIANS + 
« SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE + 
+ PUBLIC SERVICE TRUNKING » VOICE GUARD CERTIFIED + 
102 North Woodfin Ct * Forest VA 24551 
@ey, Within 5 miles of the factory 
GB" 04-525-1252 

PAGER/PORTABLE REPAIR 
Low-cost conversion 


Discounts for quantity 


Pager Repair; Flat rate-S10 plus parts. 
Portable Repair: Flat rate-S30/hr. plus parts. 
Maximum 2 hours, 


Call Pager Communications 
for quotes: 1-800-955-1044 


Passport, 
Call Baycom Inc. 
(414) 468-5426 


SWANTEDS 
Cash + Shi ‘Promptly’ 
once 
Bases, Mobiles, Repeaters and 
Service Monitors 


‘NO JUNK"’ 
Pulsar |] VHF/Bell Phones 
Barnett Electronics 
800-423-3858 
8718 Wilihite Lane « N. Little Rock, AR 72116 


rs y 
| Cellular services| | Cellular services| ices | Services | Services 


CELLULAR REPAIRS FULL DUPLEXER SERVICE 


@ Fast retunes & repairs for all makes 
@ Service for filters & combiners 
@ Used equipment bought & sold 
@ Custom Multiplexers @ Double shield cables 
@ Rental units for repair customers 
@ 20 yrs. experience with cavity filters 


When lightning strikes— 
Call Dennis at (716) 828-0290 


Coden Enterprises, Inc. 
i] Coden 195 Burmon Drive 
Orchard Park, NY 14127 


SERVICE INSTRUCTION 
38 lessons & tests written exclusively for mobile com- 
munications servicing, No Radar. No TV. Home Study. 
$375. Time payments available. Established 1960. 


(503) 862-5408 


KEEP YOUR 
CUSTOMERS HAPPY! 


Superior warranty facility 
for 12 manufacturers 
e 24-hour turn-around 


* Extensive inventory for 
hard-to-get parts 


 Non-warranty repairs 


1-800-326-7901 
ext. 101 


Cellular Phone Services, Inc. 
403 E. Gude Dr. 
Rockville, MD 20850-1351 | 


Mobile Training Institute 
528 Pacific Terr. PO. Box E 
Klamath Falls, OR 97601-0021 
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PHILA., PA., So. Jersey 
$275.° Commission 


$125 


DU ING 


Minimize your Losses 
Maximize your Gains 


Professional on-site installation .. . 


Warranty service on all brands 
ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 


Equipment wanted 


D P ELECTRONICS, INC. 
152 Floyd Avenue 
Bloomfield, NJ 07003 


(201) 748-6334 


IN PA 215-322-4600 


HT600/P200 2 ch to 6 channel 
CONVERSION $40.00 

Out of Band Modifications for 

Radius Portables and Mobiles 


Metrocom 718-392-3300 


/MITREKS WANTED 
i ste ANY BAND. 50-110 watts § 


800-23 1-0103 : 


H CALIFORNIA RADIO Montrose, Colorads ii 


She 
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Equipment wanted 


EQUIPMENT WANTED 
Used Motorola Micor 800 MHZ Trunk- 
ing Repeaters (any power). CIT, and/or 


‘Also 80 & Mary units. 
(ANY frequency range ok) 
lim 800-231-0103 


WANTED 
Farinon LR-1, 2GH 


Call Fred (209) 673-9037 


Situations wanted 


Technicians Available 
Graduates of Wilimar Technical College 
are trained in all aspects of mobile com- 
munications and electronics fundamen- 
tals, including cellular, paging, and trunk- 
ing. Students are trained on recent test 
equipment and radio units. Since 1967, 
our 19% month program has placed 
graduates all over the U.S. Twelve NABER 
certified technicians will be graduating on 
May 31, 1991 


Call Roger Williams, Instructor, or 
Fred Hanson, Placement Coordinator. 
P.O. Box 1097; Willmar, MN 56201 
(612) 235-5114 © Fax (612) 235-0601 
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MOTOROLA 
RADIO RENTALS 


¢ MT1000, HT600, P200 

¢ Intrinsically Safe 

¢ All Types Headphones 

* Mobiles & Portapacks 

¢ Repeaters & Crossband 
Sets 

® Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Your ad could be HERE 
for just $64 
Call or fax: 
Carla Gamino 
(303) 762-1249 
FAX: (303) 762-0069 


S ales offices 


PUBLISHER 
Mercy Contreras 
First National Bank Building 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


SOUTHERN REGION 
Diane Hite, Marketing Manager 
First National Bank Building 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


NORTHEAST REGION 
Ruth Breashears, Marketing Manager 
First National Bank Building 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


WESTERN REGION 
Dennis Hegg, Marketing Manager 
950 N. Gate Drive, Suite 207 
San Rafael, CA 94903 
Telephone: 415-491-1442 
Telefax: 415-491-1842 


MIDWEST REGION 
Nancy Matthews 
55 East Jackson Blvd., Suite 1100W 
Chicago, IL 60604 
Telephone: 312-435-2340 
Telefax: 312-922-1408 


CLASSIFIED SALES 
Carla Gamino, Classified 
Marketing Manager 
First National Bank Building 
333 W. Hampden, Suite 803 
Englewood, CO 80110 
303-762-1249 Fax: 303-762-0069 


EUROPE: 
Nicholas McGeachin 
Roseleigh House 
New Street, Deddington 
Oxford, OX5 4SP England 
Telephone: (0869) 38794 
Telefax: (0869) 38040 
Telex 837469 BES G 


JAPAN: 
Mashy Yoshikawa 
Orient Echo, Inc. 
4101 Grand Maison 
Shimomiyabi-Cho, 2-18 
Shinjuku-ku, Tokyo 162 Japan 
Telephone: 03-235-5852 
Telex: J-33376 MYORIENT 


Accessories 


QUALITY BEEPER COVERS 
& ACCESSORIES 


Covers designed by master- 
craftsmen with soft quality leather 
carefully prepared by tanning. 


LARGEST selection * UNIQUELY designed 
¢ Fully enclosed leather cases with 


hidden coin pouch 
¢ Leather, Vinyl & Denim slip-on 
* Quality Chain—heavy duty lock 


call: ALL GREY ENTERPRISING 


718-946-4636 
1-800-542-7485 
“‘We Have You Covered’’ 


Distributorships Wanted 


Well established and capitalized, FCC licensed 
service facilities seeks protected national and 
international distributorships in related elec- 
tronics field. Cambridge Electronics Train 
Systems, Inc., Transit Communications 
Specialists serving the wireless industry since 
1973 by providing maintenance for government 
agencies throughout the Northeastern United 
States. Boston based headquarters. Please di- 
rect inquiries to Executive Offices Attn: Donna 
Lagana. 
Executive Officos: 

Cambridge Electronics 

Train Systems, Inc. 

142 Greene Street 

North Andover, MA 01845 

Phone and Fax: (508) 688-6368 
Fisid Office: 

Arborway, Jamaica Plain, 

Boston, MA 02130 

Phone: (617)524-1555 

Fax: (617)524-4544 


LOADED 5 Ch. LTR System covering 
Northern California's Sacramento 
Valley. 


Send responses to: 


Mobile Radio Technology, 
P.O. Box 12901, Dept. 913 
Overland Park, KS 66212 


Make your 
classified ad 
stand out. 
Use color! 


May 199] Mobile Radio Technology 


il 


Page 
Company Number 
Advanced Electronic Filter ...... 102 
Advanced Videotech Corp. .-...- . 22 
Alcom Electronics Inc. .........109 
Alexander Batteries.............95 
The Antenna Farm ............ 104 
The Antenna Specialists Co. ..... 34 
ASHTON COIDy asec canemaeamenccacd 17 
Automation & Electronics Eng... . 106 
Avtec Inc... ... sede eanspainor 56 
Berry Controls Inc. ............ 102 
BOB? sc cerccrmmawrmexcmanmnsn 8,104 
BEBRTOO 2:9 ceviciesnsvarccnyprsesrpnuciaves 88 
California Radio ...,,......... 103 
Cardion Electronics Inc. ......... 28 
Carlson Communications ..,..... 96 
Cartwright Communications . ..... 81 
SI rae ssepcceri or evgriaroimure usin’ 21 


I ESOIM NEN sn scr srnonceee. in bnanieecseoireed 7 
Communications Specialists .. . .. BC 
Cammunications Associates. .... 100 
Comtelco Industries Inc.......... 96 
Control Signal Corp. ...........- 12 
CPi Communications Inc........- 88 
CT Systems/Wavetek ........... 57 
Curtis Electro Devices, Inc. ...... 74 
Cushcraft/Signals Corp. ........, 29 
Cybersym Control Sys.......... 107 
Daniels Electronics ............. 14 
Data Signal Inc. ... $5 APResee 30 
Decible Products, Inc. ......-- 36,37 
Dictaphone Corporation ......... 79 
Doppler Systems, Inc,........... 38 
Freeman Engineering Assoc. ..... 15 
Fujitsu Ten Corp. of America ..... 61 
General Communications _.. --. 100 
GLS! Electronics: sine. coke sas 84 
Haewa Corporation ............. 87 
Hark Electronics Systems Inc. .... 65 
Henry: Radio: esissecrcnwsievars 47 
Hewlett Packard ........., 48A-B,49 
Hutton Communications... .... 87.89 
Hutton Communications ......... 91 
Hy-Q International...........-- 103 
KSOM AMBIICA® esicccuacarcriccees 55 
IFR Systems, Inc. ...........--. 45 
Interconnect Specialists Inc.......16 
JaBRO Batteries, Inc. .......... 101 
Kyodo West, Inc... .......00.. 67,109 
Larsen Antennas....,.,-....... 69 
Leathersmith ...............-.- 72 
Lindgren R.F. Enclosures Inc. ....50 
Marconi Instruments .........-- 43 
Radiation Systems ............. 74 
Marketronics Corp. ...........-- 78 
Maxon Electronics ........... 25,90 
Maxrad ing: svaseawaauraccens 51 


112. Mobile Radio Technology May 1991 


Fast Fact Advertiser 
Number Hotline 
119.. . 716/656-1105 
20 . 800/233-0013 
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98..... 515/423-8955 
125... . 800/255-6222 
ST issainisrers 216/349-8400 
15 ..... . 714/458-7277 
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22,90 .. 816/891-6320 
45 ..., .708/595-3933 


Page 


Company Number 
Meridian Communications ...-.... 59 
Midian Electronics Inc. ..........75 
Midland International LMR ..... .IFC 
Mobile Mark, Inc. .....,......-. 90 
Modular Comm Systems. ..... 104 
Motorola Government ........... 27 
Multiplier Industries Corp. ....... 26 
MaACorm ING): twutiss sneies cseenee 9 
NEG SATIONED &.0ws te nea-nencwus 13 
NON DAE. a earswts ses seteres seeeereys 72 
Norcomm Corp ,........... .85 
Northern Controls Comms ....... 18 
Norton Engineering............ 107 
Orbacom Systems Inc. .......... 23 
Parkinson Electronics Co........ 105 
POO NGA cost acn eat aKa = 97 
Radio Express, Inc.........-- . 102 
Ramsey Electronics ............ 66 
Ranger Communications ........ 71 
Real Time Strategies ........... 80 
Relm Communications .........- 33 
RE GORI cera Nats teies 82 
PINS. stein Revises tenant 73 
Rocky Mountain Comms, Inc... . . 107 
Scala Electronic Corp. .......... 62 
Schlumberger Technologies... ... 35 
Securitron Company............ 70 
Selectone Corporation ..,....... 20 
Sel6Om COM saciawcwweccwass 64 
Shure Brothers Inc.........-..-. 77 
Sigma Telecomms Properties . . . . 108 
Sigtone, Inc. 5% <2ESsG ae OO 
Sinclair Radio Laboratories ...... 31 
Skyline Antenna Mgmt ......... 108 
Smith Myers Comms USA....... 39 
Solar Electric Specialties ........ 97 
Solid State Communications ...... 3 
Sonic Communications, Inc... . - - - 96 
Southern Computer Corp. ...... 104 
Spectrum Communications Corp. .91 
Statistical Control Systems... .... 94 
Sti-Co Industries Inc. ........... 42 
SURGICG! acs cpcazis (area Kes eO 
Tad Radio’ co aicatawewiassa mena 85 
MORK DES. cans cies ese ae 63 
TPL Communications Inc. -..-.. - . 86 
Transcrypt International Inc. ....... § 
Trident Micro Systems ........ 53,68 
TH DERG gic wis trative SN we 48 
Trylon Manufacturing Co. Ltd. ....84 
UIMPAGE is oe in raeuisa amReRes 19 
VCP International .......... ..92 
VCP International .............. 93 
Vega, A Mark IV Company........ 1 
Vocom Products Corp. .......... 83 
Wacom Products Inc. ........... 32 
Wilmore Electronics ............ 86 
YHOS SA a ae Figs pee IBC 


Fast Fact Advertiser 
Number Hotline 
1 re 818/888-7000 
GOsecen 602/884-7981 
t sonar 800/MID-LAND 
i ee ee 800/648-2800 
NOP Hececcrirs 903/860-3660 
BS. tenets 800/543-9191 
28 Sata 16 914/241-9510 
° err 919/744-4000 
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GD. yeni 714/751-0488 
ye 916/477-8400 
| a 800/676-9326 
OE class 703/938-5745 
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21 A 415/965-8020 


70 ... ,800/25-SHURE 
pit Seer 818/887-2000 


82 saues 800/525-8663 
2G xccuctz 800/288-2763 
188 ssi 203/673-0380 
SG cnsews 800/642-9512 
WUD eters 707/459-9496 
| 415/785-4610 
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126 sc5s52 800/752-3571 
BF gqaunasd 215/631-1710 
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AS! seis 800/338-6844 
80 .... ..509/326-1511 


55,106 . .800/521-TEKK 
104... . 213/256-3000 


- eae 402/483-2961 
46,60 .. .800/798-7881 
2 SUPER: 312/329-1777 
7: Drege 519/669-5421 
Wiss 800/367-2864 


93,94 ... .214/271-7818 
95.96 .. . .214/271-7818 


4...... .818/442-0782 
87... . .800/USA-MADE 
<, e 817/848-4435 
) Ee 919/732-9351 


Ce 213/404-2700 


The new 99-channel Vertex mobile (FTL-2011/ 
7011-99) gives you the perfect line. This mobile 
radio is the latest addition to the growing 
Vertex line and another example of Yaesu’s 
total commitment to quality, reliability and 
innovation, 


The new 99-channel mobile radio meets the 
same exacting MIL STD 810 C/D specifications 
and strict quality requirements as the other 
Vertex models, including the popular 4- 
channel and 12/24-channel versions. All of 
which are available in UHF, VHF and Lowband 
Frequency Ranges. 


Delivering powerful features, Wideband 
Frequency Spread and simple 
operation, Vertex mobile 


The Perfect Line. 


radios are the choice of police and fire depart- 
ments, government agencies, construction 
companies, forestry services and other de- 
manding customers. In addition to the long 
list of standard features of the Vertex product 
line, the 99-channel model also has Digital 
Coded Squelch, Alpha Numeric and the most 
popular signaling formats built in as standard. 


See for yourself why Vertex is the perfect 
line. Contact your nearest Yaesu 
USA dealer today. 


S.A. 


990 YaostUSA, 17210 Edwards Road Ceftitos. CA 90701 
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Our PE-1000 Paging Encoder has carved a proud new 
chapter insimple, reliable, paging. No tools, software, or 
lomahawks are needed to program the user friendly 
features — it's done through the keyboard 


The PE-1000 is compatible with all two-tone sequential 
formats, and is also available in five-tone and RPC1, An 
internal memory, made up of standard Motorola and 
G.E. tone groups, provides 1000 calls. Non-standard 
tones as well as an optional 19 inch rack mount model 
are aiso available 


Ifyou need tosend just one call, scoutour PE-2P Encoder 
The PE-2P is designed to be installed inside the radio or 
other enclosure, and is programmable from a memory 
base of 32 tone frequencies. Both (he PE-1000 and PE 

2P Encoders are perfect matches tor our programmable 
1000 call SD-TOO00 Two-tone Sequential Decoder 


in lime. 


The PE-1000 isn'tjusta legend, il's ready for pronto one 
day delivery and is covered by our epic one year, no 
hassle warranty. Why notsend that tired old encoder to 
the Happy Hunting Grounds with the wampum it takes 
for a few service calls 


PE-1000 Desktop Encoder $224.95 
PE-1000RM Rack Mount 324.95 
PE-2P Single Call Encoder 54.95 
SD-1000 Decoder 59.95 


ff COMMUNICATIONS 
| age SPECIALISTS, INC. 


426 W laltAve Orange CA ¢ 5.4206 


a 14) 998 Fax (714) 974-342 
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